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FISHES. 



CHAP. I. 

Of Fishes in genial. 



1. HK ocean is the great receptacle of fishes. It 
has been thought^ by some, that all fish are 
naturally of that salt element; and that they have 
inoanted up into fresh water, by some accidental 
migration. A few still swim up rivers to deposit 
their spawn ; but of the great body of fisheSj of 
which the size is enormous and the shoals are end- 
less, those all keep to the sea, and would quickly 
expire in tVesh water. In that extensive and undis- 
covered abode, millions reside, whose manners are 
a secret to us, and whose very form. is unknown. 
The cariosity of mankind, indeed, has drawn some 
from their depths^ and his wants many more : with 
the figure of these at least he is acquainted ; but for 
their pursuits, migrations, societies, antipathies, 
pleasures, times of. gestation and manner of bring- 
ing forth, these are all ffiddeo in the turbulent elo^ 
ment that protects them. 

VOL. T. s 
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The number of fish to which we have n^ven namefl, 
and of the figure, at least, of which we know some- 
thing, according to Linncus, are above four hun- 
dred. Thus to appfarance, iocteed, the history of 
6sh is tolerably copious; but when we come to 
examine, it will be found, that of the greatest part of 
these we know very little. Those qualities, singula- 
rities, or advantages, that render aniipals worth nam' 
ing, still remain to be discovered. The history of^ 
fishes, therefore, haslittle in it entertaining : for our 
philosophers hithertoi, instead of studying their 
nature, have been employed in increasing ^eir 
catalogues ; and the reader, instead of observations 
of facts, is presented with a long list of names, that 
disgust him with their barren superfluity. It must 
displease him to see the language of science increas- 
ing, while the science itself tuu n<>thiBg to xe^y tlie 
increasing tax laid upon his memory. 

Most fish olfer us the same external form ; sharp 
at either end, and swelliog in the middle ; hy which 
they are enabled to traverse the fluid which they m- 
habit, with great celerity and ease. That pecuUv- 
shape which Nature has granted to most fishes, we 
endeavour to imitate in such vessels as are designed 
to sail with thegreatest swiftness : however, the pro? 
gress of a machine moved forward, in the water by 
human contrivance, is nolhing| to the rapidity of ao, 
animal destined by Nature to reside there. Any of 
the large fish overtake a ship in full saU with grea^ 
ease, ^ay round it without efibtt, and out^ip it a^ 
pleasure. . Every part of the body seesos exerted in 
this dispatch ; the fins, the tail^ ai)d the motion of 
the whole back bone, awat |progres»oa; aa4 it i»ta 
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flnt fietibiMl^ «f faodj irt which art cannot tani/0, 
thai iabta owe that great vdecity. 

The chief hntrunicnti in a fish's motion, are the 
tat I wfaficfa, ht some fek are mich aore Qnmeroua 
tkm in otben. A fiak cotnpleldy fiUed for saihog,. 
is fumiflbed with not leti than two pair ; also three 
swgle ftnt» two above and one below. Thus 
eqa^ped, it mgiatea witb tbe utmost rapidity, aad 
teliet TOyagd of alhouaBBflleagHet*in aieason. Bat 
it dees sot always happen that such fish as har» 
tbegrealMl autoberof fins bare the,swifiteBtmotiiHi: 
the shark ia tboagfat to be one of the awiflest awitn- 
Bera> yet it wants tbe ventral or.beUy fins; tbe 
Inddock does not move so swift, yet.it » completely 
fitted for aaotioa. 

But the fioa serve aat only to assist the animal in 
progression, but in rising' or ainkia^, in turning, oi 
•ve» (eapisg oHt of tbe wal«r. To answer these 
jvwposea, the pectoral fins aerve, like oars, to puab- 
Ae aninMl liMrward ; they are placed at some little 
Astaace brhsmi tbe opening of the giUa ; they are 
gtnerally hrge and strong, and answer the same 
purposes to tbe fish in the water, as wings do to a 
Urd m the air. Witb the help of these, and by ' 
Ibetreofllinaed Motion, the fiying-dsh is sometimea 
Me» to riseoBt of the water, and to fiy above a 
knadred yavda; titt, fotigned witb its exertions, it is 
eMiged to eaaJs down again. These also serve to 
baktncc the fisb's head, when it ia toe large for the 
bedy, and Keep it from tmnbliag prone t» the bot- 
teoi, as ia bko. in lai^<-beadtd fi^e», when tbo 
pcetoni fiaeare cut off. Neal tbeae are seen the 
TeMralfios, placed towards l^e tower part of tbe body, 
atuher the Uly : ffacscase abrays aaaa tsMftflaliMi 



N Google 



4 A HISTORY OF 

the water, inwbateveriBituation'thefiBhmay be; and 
they serve rather to raise or depress the fish id its ele-: 
meDt, than to assist progressive motion. The doreal 
fin issitoatedalongthe ridge of the back; end serves 
to keep it in equilibrio, as also to assist its progressive 
motion. In many fishes this is vranting ; but in all 
flat- fishes it is very large, as the pectoral fins are pro- 
portionably small. The anal' fin occupies that part 
of the fish which lies between the anus and the tail ; 
and this serves to keep the fish in its upright or ver- 
tical situation. Lastly, the tail, which in some fishes 
is flat, and apright in otiiers, seems the grand instru- 
ment of motion : the fins are but all subservient to 
it, and give direction to its great impetus, by which 
the fish seems to dart forward with so much velocity. 
To explain all this by experiment ; a carp is taken^ 
and put into a. large vessel. The fish, in a state of 
repose, spreads all its fins, and seems to rest upon its 
pectoral and ventral fins near the bottom : if the fisfar 
folds up, for it has the power of folding, either of 
its pectoral fins, it inclines to the same side ; folding 
the right pectoral fin, the fish inclines to the right . 
side ; folding the left fin, it inclines to that side in' 
turn. When the fish desires to have a retrograde 
motion, striking with the pectoral fins, in a contrary 
direction, efiectually produces it. If the fish desires 
to turn, a blow from the tail sends it about ; butif 
the tail strikes both ways, then the motion is -pro-* 
grcssive. In pursuance of these oteervations, if the 
dorsal and ventral fins be cat off, the fish reels to 
the right 'and left, and endeavours to sap[^y its loss 
by keeping the rest of its fins in constant employ- 
ment. Ifthe right pectoral fin be cnt off, the fish 
leans to that aide ; if the ventral fin on the same side 
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W cut avhy, then it loses its equilibrium entirely. 
' When the tail ie cut off, the fish loses all motion, and 
gives iUelf i^ to where the water impels it. 

From: hence it appears, that each of these, in'stru- 
■ments has a peculiar use aBstgned it ; . but, at the 
same time, thatthey all conspire to assist each others 
motions. ' Some^fish are possessed of all, whose mo- 
tions are yet not the swiftest ; others have but a partj 
and yet i^ut in the water with great rapidity. The 
. number, the size, and the situation of the fins, there- 
fore, sedn rather calculated to coirespodd with the 
animal's figure, than solely to answer the purpose (tf 
promoting ito speed; Where the head is large and 
heavy, there the pectoral fins are lai'ge, and placed 
forward, to keep it from oversetting: Where -the 
head is small, or produced oot into a long beak, and 
therefore tiot too heary~<for:the tail, the pectoral fini 
are smaU, and the ventral fins toiaWy vranting. 

As moat animals that live upon land are furnished 
with a covering to b«ep off the injuries of the wea- 
ther, so aU that live in Uie water are C4»rered with s 
slimy glutinous matter, that, like a sheath, defends 
their bodies from the immediate contact of the sur- 
rounding fluid. This substance may be considered 
Ma secretion fromthcpoFe8<tfthe animal's body; and 
serving, not^pnly to defend, but to assist the fish's easy 
progTess'through the water. Beneath this, in many 
kinds, i» found a strong covering of scales, that,- like 
a coat of mail, defend' it still more powerfully ; and 
under that, before 'we come to the muscular parts 
of the body, an oily substance, which supplies the 
requisitewnrmth and vigour. 

The fish, thus protected and iitted for motion in 
its natural element, seems as well flushed with: 
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:tiieTBeaniof faappinees BB quadnapeda or birdi ; htA 
if we come to examine its faeuUicfl more BCarly, we 
shall find it very much itirerior. The eei»e of 
toBchin^,.niiich beasta and birds hvre in a small 
degree, the fish, covered up in iU own coat of mut, 
tiin bare but litUe acquuntance with. 

Tfae sense oi smelling', which in beasts is so ex- 
qvisite, and. asionf^ birds is not wholly unknown, 
seems given to fishes iri a very moderate proportion. 
li is true that al( fishes have one or raone nostrib; 
and eren thone tbat bare not the hottn perceptible 
without, yet bare tbe proper fbrmalion of :tb6 bones 
CursmeUiiig within. But as air is tbeMily medium 
tv^now for the distribntion oi odoirs, it cannot 
be supposed that these animals, residing in wiUer, 
can be possessed of any power of being afSected by 
tliem. If Utey have any peirceptioo of snellfl, it must 
be in the same naoner as we distinguish by onr 
taste ; and, it is probable, die o^ctory membrane 
» fish serves them insteadof a disiinguishing palate: 
and by this tbey judge of substances, that; first tJDC- 
taring the waAer with their vapoora, are thus sent to 
the nostrils of fieh, and no dotibt prodace some kind 
4if sensation. This most probitbly must be the use 
«f that organ in those animals ; as otfacfwise thcr« 
would be the inttrumcots of a sense provided for 
them, withoat any power in tbem of enjoyment 

As to lasting, they seem to make very little dis- 
tinction ; the palate of most fish is hard and bony, 
and coosequetrtly incapable of the powera of re- 
lishing diii^'ent substances. This sense among qua- 
drupeds, who possess it in some degree, arises from 
the soft pliancy of the organ, and the delicacy of the 
skia whicfa covers the iastniments of tasting; it may 

n,gN..(JNG00gic 



PI8BES IN GEHEBAL. r 

ie tottMeted, in Utem, as a inore perfect and drii- 
eate kind ttf f^tig : in the) bony palate of flsB, 
therefere, Ul powers of i^Btingunbing are nttcHy 
taken aira; ; And we hare accordingly dften seen 
tfHJte Toraciotis aninali Ivrallow the fiiberitidn'B 
pluaimet invtead of the bait. 

Hearing in fishes is found stiU motti imperfect, if 
it be found at ail. Certain it it, that anatomists 
jba«e not been able to discover, except in the whale 
kind, the amalleai traces of an oi^n, either within 
«r wi^ut Uie head of flsbes. It is true that in the 
eiaix^ of the brain of some fisbesare found now and 
tinn ao«ie little bonea, the number and sitnation of 
which are entirely accidental. These bones Mr. 
Klein b«i rapposed to constitute the organ of hear- 
iag : bat if we consider their entire dissimilitude t<l 
the bones that sei^e for hearing iti other animals, we 
fihal be of another opinion. The greatest number 
of ft^es are deprived of these bonet entirely : some 
&th have them in smalt numbers, and others in 
abundance; yet neither tMtify any excellence ot 
ddbct in hearing. Indeed, of t^hat advantage 
weald this sense be to amrnds that are incapable of 
making thetnselTes heard ? They have no voice ta 
eoaunanicate with <&eh other^ and fcenflequently 
have no nee6 of an organ for hearing. Mr. Gouan^ 
Mi«kq[)f soma gold fisfteff in a VMe, In'fomis tt4, tfaatj 
wftatever noise he mad^, he coald neWher disturb 
nor terrify tbefci : he baHeed m load as ha conld, 
piMtfng a piece <f paper between his Mouth and (ha 
water, to prevent Ae vlbratiMts fi^oirj affecting tbt 
•urfine, and the fieb^ «till seertied hnea^ble : b«t 
wben tbe ptiper waa remofved, and the 9ound bed 
it* fell play Mfbu Am watet, tbe fiihaa aatmwl iit' 
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jrtantly to feel the change, and shrunk to the faofer' 
torn. From this we may leam, that, fishes are ai 
deaf as tbey are mute ; and that when they Beem to 
bear the call of a whistle or a bell at the edge of a 
pond, it i9 rather the vibrations of the sound that 
afiFect the water by which they are excited, than 
any sounds they hear. 

Seeing seems to be the sense fishes are possessed 
of in the greatest degree ; and yet even this seems 
obscure, if we compare it to that of other animals^ 
The eye, in almost all fish, is covered with the same 
transparent skin 4hat covers the rest; of the head; 
and which probably serves to defend it in the water, 
as they aife without eye-lids. The globe, is : more 
depressed anteriorly, and is furnished behind with a 
muscle, which serves to lengthen or flatten.it; qct 
cording to the necessities of the animal. The (irys- 
taline humour, which in quadrupeds is flataiid.of 
the shape of a .button-mould, in fishes is as round as 
a pea; or sometimes oblong, like' an egg. From 
all this it appeare, that fish are estremely near- 
sighted; and that, even in the water, they can see 
pbjects at a very small distance. This distance 
might very easily be ascertained, by comparing the 
xefraction of bodies in the water, with that formed 
^y 8 lens that is spherical. Those unskilled in ma- 
thematical calctilationsy will have a general idea of 
tiiis, from the glasses used by near-sighted people. 
Those whose .crystalline fauuHHir is. too convex, or* 
in othejr words, too round, are always very near- 
sighted; and .obliged to use concave glasses, to 
correct thie imperfections of Nature. The crystalline 
hurtiour offish isso round that it is not in the power 
ofiauy glansesj mueb less of water, to correct their 
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■vmon. Tins cryataHine bamoar in fishes, aH must 
have :seen ; ' being' that litUe hard pea-like Bubstance 
which is ioDod ia their eyes after boiling. In Ike 
natural state it ia tren^arent, and not nlach harder 
tiian a jelly. 

From ail this, it appears how fiir fish fall behind 
terrestrial animals in their sensations, and conse- 
quently in their enjoyments. Even tJieir brain, 
which is by some sapposedtobeof a size vrith every 
animal's understanding, shows that fish are inferior 
even to birds in this particular. /It. ia divided . into 
tiiree parts, surrounded with a -nhitisb froth, and 
gives off nerves as- well to the- sense of sight asof 
Smelling. ' In some fish it is grey, in others white ; 
in some it is flatted, in others round; but in all 
. extremely small, compared to the bulk of the 
animal.* 

* To Dr. Monro we are indebted for the elucMation of thii 
indicate subject, in liis diaeertBtion da the anHtomy and pbysio- 
logy of Rabet. These animals have nothiAg wliich can with 
propriety be called a neck; ftir as thtey feed In an borizont^ 
direction, and can more (heir bodies upwards or dawtowardst 
a long neck would binder their progression : the gullet is short, 
and hardly to be distinguished from the stomach, sinCe the 
food IS retained almost' e<)ually in both. The intestiderf are 
generally short, makibg only three lunu, and endibg in the 
Tent, placed towards the middle of tlie under part of the 
body. - 'I'heir liTtr is yery large, placed mostly on the led side, 
and contains a great portion of oil. The e^gs, or roe, are de- 
posited in MO oblong bodies, one oA «ach side the abdomen. 
The air-bladder is an elastic bag, tthteh can-easily be contracted 
•r dilated for the purpose of either rinng or sinking m the 
water, in proportion as it 'oonttfins mord ot lesft air, and conM- 
'^aently increases or diminishes ttte ^ specific gravity of their 
bodies : all the tribe of flat fish are nttpfovided with this organ,' 
^d aie Goniequenlly obliged to reuain vlvkyB m' the bottom 
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Th«a Kature lecuB 1o hate fitted A««« aniMdi 
with appetites aod powers of an inferior kiod .-and 
£Drra^ tbe» for a' snt »f paative exiateace in tbe 
«b>care ftnd heary akmeat to wiiith tbey ate ctei> 
signed. ' To preserve their own existeoce, and td 
coatintie it to tbrar postoity, fill ap the vrhcdecifcle 

of Ike waten th^ intobit. Thcf kretilie by nisMs <tf tfcMk 
CMBb-like Mguri, callpd gl]» ; in domg whicb they fill tba Mbttk 
with water, and drive it baclcmirds with a force aufficieiit to 
Kft up the flap or giD cover, and fbrce it out behind. During 
fb panage fttoagh the festfiet-Iike [inicesfe oF th6 gilti, tirt 
tftmer pait of the air eoMoiaed to A« watir is left htiAai U 
farform itm pan in dta ankud eoononj : fcr if dra air be «■• 
tntcted from the wster in which thfff are placed, they ininedi- 
Btely come to the surface, and gaap like other animalB deprivect 
t/f ut: and diis is the reason rthy it H neceisary, when a pond 
i« fih>zm ov6r, to bfMk bffles ir die ice ; oM that Hk Gib iM^ 
come out and feed, but that they may come and breathe. The 
organ of smell is large, and the entry to it may be contracted or 
dibtad at pleasare: and it is probable that by ibii lense 
they discover than: food ; for if a fresh worm be thrown inW 
Mk water, a &h will imtoediately distingaish and punue it( 
but if tha aame worm has been aome tine Jn the water and kwt 
its smell« no fish will come near it } if again it be l^en out) ami - 
an incinoD made od it, so a* to kt cao^w more of the odoriferooi 
efluvia, it will a&ct the fish ai a ftcah worm. Tbe organ of 
bearing is placed on die aides of the sk^l, at lome diitoncA 
bdiind the eyes, aod esBsists of a fluid and soft oretaceous sub- 
stance oontained in a bag ; Md-fish 4ad seme other* of tbe 
sane fhape, have a bard crvtaceeyB atone eoptained in .each 
bag. The sight is sufficiently perfeet; as any one may b« coor 
Tineed of wfaa goes aev the edge of a stream abouudii^ in fish] 
fer tbe moment ai^ object becomes visible^ ihey eocspa wiik 
great rapidity. The er/itallina leu is a oamjAete (pbeie, Ihak 
tha rays of light eomii^ through the medium Of water, may b* 
suSoietrtly- re&actad ; bat tt they b«re littk if aoy modon ia 
the eyea, they cod bew bring lliem hodi to form one taMa ; 
81)4 mdy ptDlnbliy be cndnod with a 4attUe ^ialMict viiittn. 
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of dkeir parsuts and enjoymeote ; to these tfwj an 
impefled rithr'c by necessity thmn choicxj ud seem 
inechaniailfy exiHicd to erery fhritlon. Tlieit 
tenses are JnnpsUe of making any dJAtinetimsi 
but (hey drire fornard in punait of whatever tbtf 
am ivallow, cotiqaer, or eojoy^ 

A ceasdeis dtnn of food aeema to ^e tlw roIlBg 
impalae to aU their notions. Thii appetite impda 
Uiem to encannter evny danger ; and indeed their 
rapacity wcnu ioibtiable. Even wbca tidcen oat 
of the, water, and alouiit «xpifing>, they greeAly 
nraltow die very bait by wfaidi they were attnvd 
to destnaction. 

The mav is, m genend, placed next tlie month } 
oad thca^ p oM ti ed of no scmible heat, n how-* 
ever endued with a nrrprinng fhcnky of ^eitkm. 
iti digeitiTB power Kems, ta some racamrej to in- 
eveaie wkh the qaanUty of food it n mip{Acd 
with; a fin|^ p3w bavmg been hnown to devoBt 
a hnndred roaciies in tiirev dayi. It» Aiadtiaa 
ako are as extrMrdinflry j for it digests not fmly 
fah, bat mutit harder sabslanoes, prawns, crabs, 
and lobsten, sfcetis end att. l^esethe ood or the 
stai^^con wilt n«t only dcvoar, hot ditMoks- 49w% 
teowgb then- «tiHhi are so madi harder than the 
ndes of the Btomaich wbidi contains them. This 
ainaxiag fhcuJty h» &e cold maw of fisbea baa 
justly excited the enriosi^ of pfailoioybMiB ; and 
has effecttrntly oveittomed the syatem «f Chose who 
Supposed ttat the bent of the stmnach was akme 
a suffieieiU instfuBfeat for di^mtioa. The tvatli 
seems to be, atWIsoaieexperimentsof the ahiliU Dr. 
Hanter seen 1o eviace, that flierv is ■ power of 
MiinMl asnafttation lathed la the •tonocb of all 
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creatures, which we can neither describe nor defitie^ 
convertiug the substances they swallow into a 
flaidBtted foritheir own peculiar -support. This 
is done neither by* trituration, nor by warmth, nor 
by [motion, nor: by a dissolving fluid, nor by their 
united efforts ; but by some -principle in the stomach 
yet.unknown, which aeta in a>differeitt manner firom 
all kinds of artificial maceration. 'The meat taken 
into the stomach or. maw .is .ofteb' seen, though 
very near l»iag. digested, still. .to retain its ori^al 
form; and ready for a total diasohition, while it 
appears to the eye as yet untduched , by the force 
of the stomach. This animal power is lodged in 
the maw of fishes, in a-greater degree than in any 
other creatures ; their digestive powers are quick, 
and their appetites ever are craving: 

Yet, though fish are thus .hungry, and for 
ever prowling, no animals can sufiitr the want of 
food forso long a time. The gold and silver fish 
we keep in vases, seem never to want any nonnsh' 
ment at. all; whether H be that tiiey feed on the 
water-insects, too minute for our observation, or 
that water alone is a sufficient supfdy, is not evi- 
dent ; bot they are ofiten seen for months without 
apparent sustenance. Even the }Mke, the modt 
voracious of fishes, will Uve in a pond where there is 
none but himself ; and, what is miore extraordibary/ 
vrill be often found to thrive there. 

.Still, however, fishes are, of all other animals, the 
most : voracious and insatiable. Whatever any of 
tiiem is able to swallow possessed of life, seems to 
he considered as the moat desirable. food. Some 
that have very small mouths fieed upon worms and 
the spawn of other fiah ; ojth^/ wboae mouths are 
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larger, seek brgar prey ; it matters not c{ what 
kind, wbetber. of anotheF or their own. Those 
with the largest raoaths paraue almoit every thm^ 
that has life ; and oftea meet each other Id fierce 
opposition, when the fish with the largest swallow, 
comes off witti the vietoryj and devours its anta- 
gonist. 

Thus are they irritated by the continnal desire of 
satisfying their hunger ; and the life of a fi^, from 
tiw smaUestUo the greatest, is but one scene of bos- 
tili^, violence^ and evasion. But the atn^ler fry 
stand no chance in the unequal combat; and their 
usual way -of escaping, is by swimming into those 
shallows where the greater ate unable ot too heavy 
to pursue. There they becbme invaders in turn, 
and live upon the spawn of larger fish, which they 
find floating upon the surface of the water : yet 
diere are dangers attending them in every place. 
Even in the shallows, the muscle, the oyster, and 
the scallop, lie in ambush at the bottom, with their 
shells open, and whatever little fish inadvertently 
approaches into contact, tbey at once close their 
shells upon him, and devour the imprisoned prey 
at their leisure. 

Nor is the pursuit of fishes, like that of terrestrial 
animals, confined to a single region, or to one 
effort : shoals of one species follow those of another 
through vast tracts of ocean, from the vicinity of 
the pole even down to the equator. Thus the cod, 
from the banks of Newfoundland, pursues the 
whiting, which flies befi>re it even to the southern, 
shores of Spain., The cachalot is said, in the same 
manner, to pursue a shoal of herrings, and to swal- 
low thousaads at a gulp. 
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Thif may be one cause of (be BBsnl iDigration 
of fishes from ene part of the ocean to tlie other : 
but there are otb« nM)tiTCs, vtaA cone in aid of 
t)HS bIbo. Pishea may be IndDced to- ehai^ ibe 
place of Iheir ren^nce, fi>r one more auiteA totlutir 
con»titatioa», or marc adapted to depoeitii^ thao 
spawn. It IB remarkable that no fish are foad of 
verjr cold waters, and geaerally frequent those 
irfaces where it is Wannest. Thus, ia swnncr, 
ttiey are teen in great aaidbers in the shallowa 
near the shore, where the sua has power to waim 
the water to uie bottom ; on the cxmtrary, in 
winter, they are found towards the bottom in the 
deep sea, fbr Ae e<^ «f the atmosphere is not 
iiif&cieiit)y penetratiag' to reach them at tboia 
greet depUis. €%>kt produces the same eiect nptas 
fre6h-water fishes ; and irbea they fu'e often seen 
chad afkr severe froetSj it is aiest probable that 
they have been killed by the severity of the cold; 
as wen as by their being escloded by the ice from 
air. 

All ftsh live in Ike water; yet they aU stand in 
need t^ tArtet Ikear support. Those of the whafe 
kind, indeed, breathe air in the same manner as wa 
(to, and come to the surfhce eroy two or three 
miaates to take a fresh inspiration : bat Hiose which 
ceotittve entirely nnder water, «je yet oikder :a ne* 
eessity of being supplied with air, orfekey will expire 
in a very few minutes. Wc tometioicB see all the 
hk of a pond killed, w4i«n the ice every t^mm 
eorers the surface of the wat«r, and thus keeps off 
Ae air from the subjacent fiuid. If a bole be made 
in the ice, the fiA will be seen to eonu^ all to that 
partj in order to lake the htmtAt of a fteifa aop^. 
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§i|mhi)i] 9, carp, ii b brge vbm of water, be placed 
under an air-pump, aod then be deprived of its air, 
dsriniT the ofwiatioD a number of bobbles wiO be seen 
itaBdisg upOD the Burfitce of the fisb's bod^ ; soon 
K&er the aDimal will appear to breathe snifteF and 
with greater difficdty ; it will tktn be seen to rise 
toward} tiie satface to get more air ; the bubbles on 
Hs anriaoe begra to disappear ; tb« belly, that was 
hefoie swollen, wiU then iaU of a sudden, and the 
Mimot sinks cipiring and convulsed at the bottom. 
So wry Btcetuiy is air to bH ammak, bat parti- 
cularly to fish, that, as was said, they can Kre bat a 
Stnr. minutes witbont it ; yet noting is more diffi- 
cult to be accounted for, than tbe manner in which 
Ibey obtaiB this necessary *Bppif- Those who have 
•ten a fish in tbe water, most remember the motion 
of iU Up8 and its gills, or at least of the bones on 
aach side that cover tbcra. This laotion in tbe am- 
ml is. wkkout doubt, analogDus to our breathing ; 
bwt it is not air, but water, ^at tbe fish actually 
Wdu in and spouts ovt through the giHe at every 
motion. Tbe nanuer of its breathing is thas : the 
Ash first takes in a quantity of water by tbe month, 
which is driven to tbe gills ; these close and keep 
tfte water ao swallowed from returning by the 
■sooth; while the bony cording of tbe giBs pre- 
T«»ts it fcom gung through tbem, until the anintel 
ban deawQ tbe proper qaantity of air f^om the body 
«^ water thus inprisoned : then the bony covers 
opeo and give it a free passage ; by which meant 
sbo tb« gilis again ais opened, and admit a &esh 
qoaetity of water. Should the fish b» prevented 
froHS the firec pla.y t^ its gilU, or ^ould the bony 
CDiterR ht kept from moving, by a string tied round 
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thein^ the animal would soon fall into convuInoM, 

and die in a few minutea. 

But though this be the general method of ex- 
plaining respiration in Bshes, the difficulty remains 
to know what is done with this air, which the fish 
in ti\w manner separates from the water. There 
seems no receptacle for containing it ; the stomach 
being the chief cavity within the body, is too much 
filled with aliment. for that purpose. There is 
indeed a cavity, and that a pretty large one, I mean 
tbe air-bladder, or swim, which may serve to con- 
tain it for vital purposes ; but that oar philosophers 
have long destined to a very different use. The 
use universally assigned to the air-bladder is the 
enabling the fish to rise or sink in the water at 
pleasure, as that is dilated or compressed. The use 
assigned by the ancients for it was to come in aid 
of the lungs, and to remain as a kind of store-house 
of air to supply Uie animal in its necessities. I own 
my attachment to this last opinion; but let .ns 
exhibit both wiUi their proper share of evidence, 
and the reader must be left to determine. 
' The air-bladder is described as a bag filled with 
air, sometimes composed of one, sometimes of two, 
and sometimes of three divisions, situated towards 
the hack of the tish, and opening into the maw or 
the gullet. Those who contend that this bag is de- 
signed for raising or depressing the fish in the water, 
build upon the following experiment. A carp being 
put into the air-pump, and tbe air exhausted, the 
bladder is said to expand itself to such a degree;_ 
that tbe. fish swells in an extraordinary manner till 
tbe bladder bursts^ and then the fish sinks and ever 
after continues to crawl at the bottom. On anothw 
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vccuioiij (be air-bladder was pricked and wounded, 
which. let oat:)tB air; upon which the iish sunk to 
tile bottom, and wag not seen to rise after. Frtmi 
thence it is inferred, that the use of the air-bladder 
mast be by swelling at 'the will of the animal, thus 
to increase the surface of the fish's body, and thence 
diminishing its specific gravity, to enable it to rise 
to the top of the water, and keep there at pleasure. 
On the contrary, when the fish wants to descend, it 
is, say they, but to exhaust this bladder of its air; 
and the fish being thus rendered slimmer and 
hearier, consequently sinks to the bottom. 

Sacb is the account given of the use of the air- 
bladder ; no part of which seems to me well sup- 
ported. In the first place, though nothing is more 
certain, than that a carp put into the air-pump will 
swell, yet so will a mouse or a frog ; and these we 
know to have no air-bladders. A carp will rise to the 
surfece ; but so will all fish that want air, whether 
they have an air-bladder or not. The air-bladder is 
said to. burst in the experiment ; but that I deny. 
The air-bladder' is indeed fonnd empty, but it has 
raffered no laceration, and may be distended by being 
blown into, like any iHber bladder that is sound. 
The fish, after the experiment, I grant, continues to 
creep at the bottom ; and so will all fish -that are 
lick and wounded, which mast be the case with this 
after snch an operation. Thus these facts prove 
nothing, but that when the fish is killed in an air- 
pump, the air-bladder is found exhausted; and that it 
will naturally and necessarily be ; for the drain of air 
by which the fish is supplied in the natural way will 
necessarily .oblige it to make use of all its hidden 
lUves ; and, as there is a cotnmunication between the 
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gullet abd the &ir-bledder, llie air which tbe ktlor 
contains will thus be obvioiuly drawD away. Bat 
■till &rther, how cotnea the air-bladder, according to 
their hypothefiie^ to swell nnder the experiment of 
the air-pamp ? What is it that ckwea the aperture 
of that organ in such a manner as at last to burst 
it ; w what necessity has the fish for Elating it to 
tb^ violent degree ? At most, it only wants to rise 
to the surface; and that the 6sh can easily d» 
vitbout BO great a distension of the air-bladder. 
Indeed, it should rather seem, tint the more the aii 
was wanted without, the less necesiity there was for 
iU being uselessly accumulated within ; and to make 
the modem system consistent, the fish under the air- 
pump, instead of permitting its bladder to be burst, 
^ould readily give up its conteots ; which, upon 
UKir supposition, all can do at pleasure. 

fiut.the truth is, the fish can neither increase oof 
diminish the quantity of air in its air-bladder at wilt 
no more than we can that which is contained in our ' 
stomachs. The animal has not one muscle, much 
kss a pair of muscles, for contracting or dilating this 
organ ; its aperture is from the guHet ; and whet 
air is put into it, mu^ remain Uiere till the necea^ 
sities, and not the wiU, of the animal call it fcfftb as 
a supply. 

But to put the matter past a doubt, many fish 
me fami^ed with an air-bladder that coaiinnally 
crawl at the bottom ; such as the eel and tlw 
flt>under ; and many more are entirely without any 
bibdder, that swim at ease in every d^^th ; such a» 
theanchoTy and fresh-water gudgeon.* Indeed, the 
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number of fiah tiiat want tins orftin is* aloate a sitfK* 
cient proof that it is not so neetasary for the pur- 
poses of swimming ; and as the ventral fras, which 
in sD fish Ue fl^ upon the water, leenc folly 
anfSeient ta keep Unrn at ^I deptfn/ I see tio 
great occa^on far tfiis intcraal pfaBosophieftl' appa-i 
ratus for raking and d^retaing them. Upon tfais 
whole, the atr-bladder acetits adapted (ei diSereof 
purposes than that oi ke^nng Hw &A at diffRvnt 
depths id the water ; but wbeUicv it be to sofiply 
therii with air wh^n it is wanted fronr witbosl, or 
fiv what other purpose, I wM not take wpcn me to 
deterntine. 

Hitherto we have seen fish in eveiy reared Hife^ 
trior to land animak ; in the simplkity of their coti'* 
formation, in their senses, and Aeircnjojimcats; bnl 
•f that bumble existeifce which they hafve beet* 
glinted by Nature, tiiey faare a longer' term flm 
auy otiier ckus- of aaiinatied natare. " Most of tiis 
" disorden incident td maafciad," say^ Bacon, " arise 
" firoai the changes and altemitiians ef the atmo-- 
" spltere ; but fishes reside in aa element little 
" sabject to diange ; theirs ts an unifixns eiastence ;' 
" tiieir movements are without eSott, mil Iheir VA 
" wittiout kbour. Their bon^ ako, which are 
" United by cartibigesi admit of inctefinite extension } 
" at>d ^Sut different sizes of adimals- of the same 
" hind' ameng fishes are very Tarions. They stitt 
" heep Rowing ; dnr bodies, instead e( suffering 
" the rigidity of age, which is the cause of natural 
" decay in luidaniraads, still coatinae increasing vrltb 
" fresh supplies : andastbebo^grom,theeondaits 
" of bfe furaish tbnr stoete in greater abundance, 
" How btag a fisb^ that seemai to hare acaarce an/ 
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" bounds put toits growth, continuea to live, is not 
" ascertained ; perhaps the life of a raan would not 
" be long enouo^h to measure that of the smallest." 
There have been two methods devised for deter- 
mining the age of fishes, which are more ingenious 
than certain; the one is by the circles of Uie scales, 
the other by the transTerse section of the b&dc- 
bone. The first method is this : When a fish's scale 
is examined through a microscope, it will be found 
to conBist of a number of circles, one circle within 
another, in some measure resembling those which 
appear upon the transverse section of a tree, and 
supposed to offer the same information. For as in 
trees we can tell tiiei)- age by the number of their 
cirdes, so in fishes we can tell theirs by the nnmber 
of cbcles in every scale, reckoning one ring for 
every year of the animal's existence. By Uiis 
method, M . Buffi)n found a carp, whose scales he 
examined, to be not less than a hundred years old ,- 
a thing almost incredible, bad' we not several 
accounts in other auUiors which tend to confirm the 
discovery. Gesner brings us an instance of one of 
the same age; and Albertusof one more than 
double that period. - 

' The age of the skateand the ray, that want scales, 
may be known by the other method; which is, by 
separating the joints of the back-bone, and then 
minutely observing the number of rings which the 
surfiice where it was joined exhibits. By this the 
fish's age is said to be known ; and perhaps with as 
much certainty as in the former instance. 
I But how unsatisfactory soever these maiks may 
be, we have no reason to doubt the great age of 
some fidies. Those that have ponds, often know 
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the oldest; by tUeir superior size. But the lon^vity. 
of these BDimals is nothing when compared to their 
fecundity. All sorts, a few of the larger ones 
excepted, multiply their kind, some by hundreds, and 
some by millions. There are some that bring forth 
their youn^alive, and some that only produce eggs : 
the former are rather the least fruitful ; yet even 
these are seen to produce in great abundance. The 
viviparous blenny, for instance, brings forth two or 
three hundred at a time, all alive, and playing round 
ti)e:parent t(^ther. Those who exclude their pro- 
geny in a more imperfect state, and produce eggs, 
which they aft obliged to. leave to chance, either on 
the bottom at the edge of the water, or floating on 
tihe surface where, it is deeper, are all much more 
prolific ', and seem to proportion their stock to the 
danger there is of its consumption. Of these eggs 
thus deposited, scarce one in a hundred brings 
forth an animal ; they are devoured by all the lesser 
^.that frequent the shores ; by aquatic birds, near 
the margin, and by the lai^r fish in deep water. 
Still, however, there are enough for supplying the 
deep vrith inhabitants ; and, nott^ithstanding their 
own rapacity and that of the fowls of varioua tribes, 
the numbers that escape art sufficient to relieve the 
wants of ..a very considerable part of mankind. 
Indeed, when we consider the numbers that a singly 
fi^ is capable of producing, the amount will seem 
astonishing. . If, for instance, we should be told of 
a.being so very proliflc, that in a single seawn it 
could, bring fori}) as many of its kind as there are 
inhabitants in England, it would strike us with sur- 
prine; yet a single cod produces full that number. 
The cod spawns in one season, as Ijewenhoeck 
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aBbares as, «b(^ nine miKbn <>f eggs or p«aB COQ' 
tained- In one sin^e roe. The flounder n com- 
iisonly Icnown to prodKe above one million ; and 
tlie loadcarel above five hundred thousand. Such 
an»HuiKin^ increase, if permitted to come to ma- 
turity, would overstodi Nature, and even the ocean 
itself wovtd fiot be able to contain^ much less to 
provide for the half <^ its inhabitants. But two 
wise purposes are answered by this amazing in- 
ere&se ; it preserves the ^edes in the midst of 
numbeHess enemies, and serves to furnish the rest 
with a sastenajice adapted to their nature. 

Fishes seem, all except ike wbde kind^ entirely 
divested of those parental stdicitudes whi<^ so 
strongly mark the manners of the more perfect 
torrettrial animals. How far they copulate remains 
as yet a doubt ; for though they seem to join, yet 
the male is not furnished with any external instru- 
ment of generation. It is said, by some, that his 
only eod in that action is to emit his injpregnetiQ^ 
milt upon the eggs that at tbat time faS from die 
female. He is said to be seen pursuing them as they 
float down tfaestream, and carefully imprecating 
them one after another. On some oecasions also 
the females dig holes in the bottom of rivers and 
pon48, and tb&ce deposit their spawn, which is im- 
pregnated by the male in the same manner. All 
tbie, however, is very doubtful ; what we know 
with certainty of die matter, and ibat not discovered 
till very lately, is, that the male has two organs 
of genertdion that open info the bladder of uriae, 
and that these organs do not open iirto the rectnm 
as iti birdSj but have a partlcubr ap^ure of their 
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tMn:* Th6B6 orgAbs «f generatioD in the mate 
are empty at some Kosons of die year : btrt bttTn^ 
Ibetifne of spBwnii^ they are turgid with what 
Is called the milt, aad emit the Baid proper for im- 
preg;naCioti. 

Fish haw differeat seasont fbr depositing- their 
spawn : eoine, that live in the depths of the ocean, 
are said to choose the winter months ; bat, in ge- 
neral, those with which we are -acqoainted choose 
tiifl hottest months in sammer, and prefer sucll 
water ^ is tomewhut tepeied by the beams of the 
mn. They then leave the deepest parts of thf; 
ocean, which are the ccddest, and shoal round the 
toasts, OP swim up the fresh-water rivers, which 
UK warm aft they are oompantively shallow. 
Whctn Uiey have deposited their baitbens, they 
then retom to their old stations, and leave the^ 
nascent pT<^ny to sbKk for tbemselves. 

The spawn continues in its egg-state in soRliri ' 
fish longer than in otiiers, and this in proportion 
to the anidMd's sjxe. In ihe salmon, for instance, 
th« yibVng animal continues in the egg from the 
beginning of December till the beginning of April ; 
(he cBFp continues in Uie e^ not above three 
we^ : the little gold-fish from China is prodaoed 
still quicker. These all, when exclnded, at first 
escape by their minnteness and agihty. They rise, 
sink, and turn much readier than grovra fish ; ami 
they can escape into very shallow waters when pur- 
sued. But, with idl their adrantagest scarcely one 
in a thoBsand snrvives the numerous perils of its 
yfiuth. The very male aqd female that have given 
thtm bfftb, are equally dangerous and formidable 
* Vide Gonum it CknenUicne KkIihu. 
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wiUi the rest, fiiirgettiog. all. relation at:tiieir de- 
parture. 

Such is the general pictare of these heedlew eod 
hungry creatures : hut there «re some in' this class 
living in the waterSj that are posaessed of fiaer 
organs and higher seosations ; that have all the 
tenderness of birds or quadrupeds for their young ; 
that nurse them vrith constant care, and protect them 
from every injury. Of this class are tiie Cetaeeom 
tribe, or the fishes of the whale kind. There are 
oUters, though not capable of nursing their young, 
yet that bring them alive into the world, and 
defend them with courage and activity. These are 
the CartilaginoM kinds, or those who have gristles 
instead of bones. But the' fierce unmindful tribe 
we have been describing, that leave their spawn 
without any protection, are called the Spinoue or 
bony kinds, from their bones resembling the sharp- 
ness of thorns. 

Thus there are three grand divisions in the fish 
kind; the cetaceous, the cartilaginous, and the 
a^nous ; all differing from each other in their con- 
formation, their appetites, in their bringing forth, 
and in the education of Uieir young. These three 
great distinctions are not the capricious differences 
formed by a maker of systems, but are strongly and 
firmly marked in natora. Tbeseare the distinctions 
of Aristotle ; and they have been adopted by man- 
kind ever since his time. It will be necessary, 
therefore, to give the history of ea^b of these in 
particular; and tiien to range, under '^ch head, 
those fishes whose history is the most remarkable ; 
9r, more properly speaking, those of which we 
hftve (iny history. For we sluU fiod, when we come 
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to any of the species in particular^ bow little can be 
said of their habits^ tbeir stations, or method of 
propagation. 

Much, indeed, can be said of them, if considered 
relatively to man ; and large books have been writ- 
ten of the manner of taking 6sh, or of dressing 
them. Apicius is noted for having first taught 
mankind to suffocate fish in Carthaginian pickle; 
and Quin for giving a sauce to the John-dory : Mrs. 
Glasse is faraoas for her eel-pie ; and, Mr. Tull for 
bis invention of spaying carp to give it a finer 
flavour. In this manner our cooks handle the sub- 
ject. On the other band, our physicians assure us that 
the flesh of fishes yields little nourishment, and soon 
corrupts ; that it abounds in a gross sort of oil and 
water, and bath but few volatile particles, which 
renders it less fit to be converted into the substance 
of our bodies.. They are coM and moist, and must 
needs, say'they,. produce juices of the same kind, 
and consequently are improper to strengthen the 
body. In this diversity of opinion, it is the wisest 
Way to eat our fish in the ordinary manner, and pay 
no great attention to cooks or doctors. 

I cannot conclude this chapter without putting a 
question to the learned, which, I confess, I am not 
able to resolve. How comes it that fish, which are 
bred in a salt element, have yet no salt to the 
taste, or that is capable of being extracted from it ?• 

[* Though fishes live ia a salt element, they do not subsist on 
it. All the water they take into their mouths is again dis- 
charged through the gills, afler retaining the air contained in 
it for the purposes of life. Th^ medium of nater aniwers the 
precise purpose to fifhee, that the medium of air does toman and 
other land aaimala. In inspiratioti the element is received int* 
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CHAP. 11. 
Gf Cetaeeous Fixhe* in- general. 

AS on land there are some orders of animal* 
(hat seem formed to command the rest, with 
greater powers atid more varloas instincts, so in the 
«cean there are fishes which seem formed upon A 
nobler plan than others, and that, to their iish^ 
Form, join the appetites and the conformation of 
quadrupeds. These are all of the cetaceous kind ; 
and so mnch raised above their fellows of the 
deep, in their appetites and instincts, that almost 
all our modern naturalists have fairly excluded them 
from the finny tribes, and will have them called, 
not fishes, but great beasts of the ocean. With 
them it would be as improper to say men go to 
Greenland fishing for whale, aa it would be to say 

Ae luBgB ar gilli, and in eicpiratioD is rctomad iapmtd of ila 
purer parts, which ere retains) for the purpose of animal eco- 
nomy. Fishes confined in a cloBed vessel vill gradually pine 
sway, and gasp for nant of the air contained in fresh water, in 
the same manner as laad-animals, deprived of the access to at- 
mospheric air, will gaap sod perish for want ef the purer puts 
ceotained in it. The food i^ fishes is not water, for nose of it 
gets into the stomach, but insects, worms, marine substances of 
all kinds, and the spawn and lesser animals of their own kind. 
And whatever salt may be taken with these substances into the 
stomach, is decomposed and separated into its component parts 
of acid and soda. The sailor that feeds for twelve months tor 
gether on salted tneats, has not his own £esb made salt ; but a 
decomposition taking place during the process of digestion, 
^e becomes corrupted and ecorbutic by tbe excess of ipda and 
ni^eua.] 
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&M. a iporUman goes to Bkckwall a fowling for 
Bwckerd. 

Yetj notwitftstanding philost^en, mankind will 
idirayfl have tbeir own way of talking ; and, for 
my own {laH, I think' thera here in the right. A 
different fontiation of the lungs, stomachy and in* 
testincfl, ^ diS^Mt manner of breathing or propa. 
gaUng, ara not sufficient to coanterbalance Um 
graat obfioas analogy which titese animah bear to 
the whole fipny tribe. I^bey are shaped ea other 
fishes; they swim with fins; they areetitireiy naked, 
without hair ; tbey live in the water, though they 
come up to breathe ; Uiey are only seen in the 
depths of the ocean, and never come upon shore but 
vrtien forced thidier. These sure are sufficient to 
plead in Ikvour of the general denomination, and 
acquit mai^ind of error in ranking them with 
their lower companions of the deep. 

Bat still they are as many d^rees raised above 
other fishes in their nature, as tbey are in general in 
Uieir siie. This tribe is composed of the Whde 
and ita varieties, of the Cachalot, the Dolphin, tiie 
Grampus, and the Porpoise. All these resembl« 
quadrupeds in their internal stracture, and in soma 
of tbeir appetites and affisctions. Like quadrnpeds^ 
they have lungs, a midriff, a stomach, intestines, 
ItTsr, spleen, bladder, and parts of generation ; 
^eir brart also resembles that of quadrupeds, with 
Its partitions closed ap as in them, and driving red 
and warm Mood in cirealatioa through the body. 
In short, evety inttratd part bears a most striking 
Mmilitude; and to keep these parU warm, tho 
whole kind are also covered between the skin and 
the moBoles trith « thick coat of ftt or blubber. 
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which, Idie the bacon-fat of a hog> ketps out the: 
cold, renders their muscles glib and pliant^ and pro- 
bably mefkcs them lighter in'swimmiag. - 
' As these animals breathe the air, it is ohTfoiit 
that they cannot bear to be any long time under 
water. They are constrained, therefore, every Iwa 
or three minutes to come up to the surface to 
take breath, as well as td spout out through ikmp 
nostril, for they have hut .one, that water whicih 
they sucked in while gaping for their prey. Tbiis 
cionduit by which tbey breathe, and also throw 
out the water, is j^aced in the head, a little be- 
fore the brain. Though externally the hole :is but 
single, it is internally divided by a bony . partition, 
which is closed- by a sphincter muscle on the in- 
side, thatj like the mouth of a purse, shuts it up at 
the.pletuute of the animal. There; is also anotber 
muecle or valve^ which prevents the water from 
going down the gullet. When therefore the animal 
takes in a cettam. quantity of water, v/bich is 
necessary to be discharged and separated from its 
food, it shuts the mouth,. doses the valve of the 
stomach, opens thti sphincter th^ kept -the tiostril 
closed, and then breathing strongly from the lungs, 
pushes the water, out by the effort, as we see it rise 
by the pressure of lur in a fire-.eQgLne. 

The senses of these animals seem aUo superiot 
to those of other.fishes. The eyes of other fishes, 
we have observed, are covered only with' that 
transparent skin that,, covers the rest of the head ; 
but in ell the cetaceous kinds, itis covered by eye- 
lids, as in man. This, no doubt, keeps that organ 
^ in a more perfect state, hy^ giving it . intervals of 
relaxMion, in which all vision is raspended. The 
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■ Other 'fiiliesy (faatare for ever staring/mast see, if 
fbrno (rtheti reason; more feebly, as their organs of 
sight-are almtys exerted. 

As for hearing; these also are fumiBbed with the 
internal instraments of the ear, ahhongh the ex- 
ternal- orifice no where appears. It is most pro- 
bable that this orifice may open by some canal, re- 
sembling the Eastachtan tube, into the mouth ; but 
this has notiasyet been discovered. 
■■ Yet Nature sure has not thas formed a complete 
apparatus &»: hearing, and denied th^ -animal the 
bse of it when formed. It is most likely that dl 
animals of the > cetaceous kind can hear^-as thejr 
certainly utter sounds, and bellow to each other. 
This tocbI power would be as needless lo animals 
. Aaturally deaf, as glasses to a man that was blind. 
-'- But it is'in the circumstances in which they con- 
tiiwe their kind, that these animals show an emi- 
nent «nperiority. Other fish deposit their spawn^ 
and leave the success to accident : these never 
produce above one young, or two at the most ; and 
this the female suckles entirely in the manner of 
quadrupeds, her breasts being placed, as in the 
human kind, above the navel. We have read many 
labulous acconnts of the nursing of the demi-gods 
of antiquity, of their feeding on the marrow, of 
lions, and their being suckled by wolves ; ' one 
might imagine a still more heroic system of nutri- 
tion, if we supposed that the young hero was 
suckled and grew strong upon the breast-milk of 
u she-whale. 

■ The whale or the grampus are terrible at any 
. time; but are fierce and desperate in the defence 
c^ their young. In Waller's beautiful poem of 
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the Suinmer Istaods^ we bRve a itory, fiHmdbd 
upon factj which shows the nmtermi teiMleratw 
of these animals for their ofispriog, A wbalt 
and her cub had got into an arOi oi the Ka, trhere, 
by the desertion of the tide, tbej were eiickised oil 
every side. The people from shore Boon saw 
their eitaationj and drove down upon them i* bodtsi 
with such weapons as the nif tint occaaioia offered^ 
The two animals were soon woaoded in aeveral 
placeftj and (he whole tea roimd was tioctiH'ed with 
their blood. The whales made aevel^ atteiapts to 
escape ; and at laet the old one, by its Aipeiior 
strength, forced over die sliatloWj into the depths 
of the ocean. But though in sa&ty herself^ ahe 
«ould not bear the danger that awaited her yoaifi;' 
one ; she therefore rushed in once more where the 
BBoaUer animal was imprisoBed, and resolved, wben 
she could not protect, at leait to share his dbnger.: 
— The story ends with peeticd jastke ; for the 
tide eoiaing in, brought off bodi ia safety ftw* 
their' enenHes, though not without soatAmiDg aa 
infinite numberofwoundsin every part. 

As to the rest, the fSsdnctive tfiarlu of tbis tribe 
are, that the number of their fins never exceed 
three; namely, two pectoral fins, and eae baclB 
fin ; but in some sorts the last is wanting. These 
fins differ very much from those of , Other fishes, 
which are formed of strai^t spines: the fiu of 
the cetaceous tribe are made up of bon^s and 
nasdes ; and the skeleton of one of thmr fina very 
much resembles the skeleton of a man's haad, Tbbir 
tails also are different from those of all o^r M\ : 
they are pl&ced:So as t& lie flat on the stirfeoe of . 
the water ; whUe die o&^t kwds bam th«to^ an 
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we jsrary day tee, opj^tit or edgevrays. This flat 
position of Uie tail in cetaceous anitnals, enaUet 
titem to force themselves suddenly to the surface of 
the water to breathe^ which Ibey are continually 
constrained to do. 

Of these enormous animalB some are withoiH 
teethj and properly ailed wbaks ; others have tt|e 
teeth only in the lower jaw. and are called, by tbt 
French, cachalots: the narwhal has teeth only in 
the upper jaw : the dolphin's teeth, as well as those 
of the pMpoisa upiA grampus, are both above and 
hdow. These ai« the naariu that serve to disUq* 
guish the kinds of this enormous tribe from each 
ether ; and Uwae ahaU serve to guide iu in giving 
their histery. 

CHAP. I!!. 

Cftkt Wkale,propertyao adied, aad it» Varietita. 

LF we esnpare land aaiimls, in respect to mag* 
nitwde, with those of the deep, Ibey wU appew 
contenpAiUe ia the competition. It is pn>bablt« 
indeed, that quadrupeds once existed Mucb hu^cs 
Ihaa we find ibtm at present. From the ahaletons 
«£ some tba4 have been dug up ai diiferent timte, 
it is evident^ that tbec« niaat have been tenmtrial 
ammals twiee aalafgeaa the elephaitt ; bat crea- 
tares «f Mich an iaaineniie balk required a pix)pw 
tionaUe axtent of gntind fac subaistence, a»d, by 
bdog rivals with qten for large t(^«-y> Ihey must 
have beett deatniytid n ^ CMtest. 

Bttt it is tiot oaiy upon land tiiat ■&» faaa^ aKeited 
Iw power of ^cMreyiig the ieifer tri^ «f 9»r 
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mated nature ; he has extended bis efforts even into 
the midst of the ocean, and has cut off numbers of 
those enormous animals that bad perhaps existed f(»r 
ages. We now no. longer hear of whales (wo hun- 
dred and two hundred and fifty feet \o'ag, which we 
are certain were often seen about two centuries ago. 
They have all been destroyed by the sfcill of man- 
kindj and the species is now dwindled into a race 
of diminutive animals, from tiiirty to about eighty 
feet Jong. 

The northern seas were once the region to which 
the greatest of these animals resorted ; but so great 
has been the slaughter of whales for more than two 
ages, that they begin to grow thinner every day ; 
and those that are found there, seem, . from their 
size, not come to Uteirfiill dimensions. The greatest 
vHiales resort to places where they have the least 
disturbance ; to those seas that are on the opposite 
side of the globe, near the south pole. Id that 
part of the world, there are still to be seen whales 
that ■ are above a hundred and sixty feet long ; 
and perhaps even longer might be found in those 
latitudes near the south pole, to which we have not 
as yet ventured. 

Taking the whale, however, at the ordinary size 
cf eighty feet long and twenty feet high, what an 
enormous animated mass must it appear to the 
spectator! With what amazement must it strike 
him, to behold so great a creature gambofling in 
the deep, with ^e ease and agility of the smallest- 
animal, and making its way with incredible syfift- 
nessl This is a sight which is very common- to' 
those who frequent the northern txc southern ocean: 
Yet though this be wonderful, perhaps still greater 
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wonders are concealed in the deep, which we have '' 
not had opportunities of exploring'. These lar^ 
animals are obliged to show thernselves, in order to 
take breath ; but who knows the size of those that 
are fitted to remain for ever under water, and that 
have been increasing in magnitude for centuries? 
To believe alt that has been said of the sea-serpent, 
or the Kraken, would be credulity; to reject the 
possibility of their existence, would be presump* 
tion. 

The Whale is the largest animal of which we 
have any certain information ; and ihe various pur> 
poses to which, when taken, its different parts are 
converted, have brought us tolerably acquainted 
with its history. Of the whale, properly so called^ 
there are no less than seven different kinds ,- all dis- 
tinguished from each other by their external figure, 
or internal conformation. The Great Greenland 
Whale, without a back>fin, and black on the back ; 
the Iceland Whale, without a back-fin, and whitisH 
on the back ; the New-England Whale, with a 
hump OD the back ; the Whale, with six bumps on 
the back ; the Fin-fish, with a fin on the back near 
the tail ; the Pike-headed Whale, and the Round- 
lipped Whale. Alt these differ from each other in 
figure, as their names obviousty imply. They differ 
also somewhat in their manner of living ; the fin- 
fish having a larger swallow tban the rest, being 
more active, slender, and fierce, and living chiefly 
upon herrings. However, they are none of them 
very voracious ; and, if compared to the Cachalot, 
Uiat .enormous tyrant of the deep, they appear 
harmless and gentle. The history of tiie rest, there- 
fore, may be comprised under that of the Great 
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CoDimon Greeolaiid Whale, with which we are best 

acquainted. 

The Great Greenland Whale is the fish for taking: 
which there are such preparations made in dilieceOt 
parts of Europe. It is a large heavj aaitndl, siufc 
^e bead alone makes a third of itS' bulk. It is 
Usually found from sixty to seventy feet long. The' 
iins on each side are from five to eight feet, corny 
posed of bones and muscles, and sufficiently strong 
to give the great mass of body which they move; 
^eed and activity. The tail, which lies flat oh the 
water, is about twenty-four feet broad ; and, when 
tiie fish lies on one sidej its blow is tremendous, 
The skin ia smooth and black, and, in some pkceB> 
marked with white and yellow; which, ruhoing 
over the aorlBce> has a very beautiful effect. Thi« 
mttfbling is particulhrly oteervable in the fins aiul 
the tail. In the figures which are thus drawn by 
Nhture, fancy often lbrms:lbe pictures of trees, hn^ 
A^pesi and houses. In the tad of one tbat was tbu« 
marbled, Ray tells us, that the number 122 was 
figured Very evenly and exact, as if done witii a 
pencil. 

The whale makes use only of the tail to advance 
itself forvtard in Uie water. This serves as a great 
-oar to push its maiss along ; and it is surprising to 
see with what force and celerity its enormom 
bulk cuts through the ocean. The fins are only 
made use of for turning in the water, and giving a 
direction to the velocity impressed by the tail. The 
female also makes use of them, when pursued, to bear 
off her young, clapping them on her back, and sup- 
porting^ them, by the fins on each side from falling. 

The outfmrd or scarf skin of the whale' is no 
thicker than parchment; but this removed, the real 
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ikm appears, of about art indi tbklt, and covet* 
iag the fat or bhibber that lies beneath : this- is 
from eight to twetve incbee in thickness; and is, 
when the fish is in healthy of a beautiful yellow. 
The muscles lie beneath ; and these, like the flesH 
of qaadrupeds, are very red end toagh. 

The cleft of the mouth is above twenty feet long, 
which is near one-third of the animal's whole 
length ; and the «pper jaw is famished with barbs, 
that lie, like Uie pip^s of an organ, the greateat in 
tiie middle, and the smallest to the sides. These 
compose the wtnle^bone ; the loRg««i^aYs of which 
are foandi to -be not lesb than eigfatcea fe^ : (he 
tkmrlbil, being of no value, are throwa away. THe 
lof^ue is almost immoveabff fixed to the lomar 
jaw, steoiiftg onfr' great himp of &t ; and, is fec^ 
it 6\h s«vertil hogsheads with bhibber. The eyCd 
are not larger than those of an ox ; and when the 
crystalline bumoar is dpied, it does net aj^ear lai^er 
Ihanr a pea. They are placed towards the back of 
Hxe be^, being tbe most convenient sUwrtion fer 
MaHliffg them to see both before and behind; as 
also to see overtb^m, where their food is prmcipalljf 
fiswid. They a^e guarded by eye-lids and eye' 
lash«fr, as in quadrupeds; and they seem to he 
veryshayp'Sigfated. ' 

' Nor is their sense of hearing^ in Wss po'ftctioD ;: 
for tltey av e warned, at greai distances, of any dan- 
ger preparing against them. It would seem as if 
^tate bad dtsignetUty gircn tbem tbese advantages, 
a» they niuhipl|y littJi^ in order io contiiiBc tbeir 
kind.- IC is tni«, indeed, that- tbicf externat orgaa' 
of hearing is^not ptreepHMt, far tbi? mifi^ oi^ 
embarrau Ibem in tbf^r Mtwrd ^nwmt; bat m 
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BOOD aa the thin ecarf-skin above mentioned is .te- 
moved, a black spot is discovered behind the eye, 
and under that is the auditory canal, that leads to a 
regular apparatus for hearing. In short, the animal 
hears the smallest sotfodB at very great distanccB^ and 
at all times, except when if is spouting water; 
which is the time that the tishers appreach to 
strike it. 

These spout-holes or nostrils, in all the cetaceous 
tribe, have be^n already described : in this whale 
they are two ; one on each side the bead before the 
eyeSj and crooked, somewhat like the holes on the 
belly of a violin. From these holes this animal 
blows the water very fiercely, and with such a noise 
that it roars like a hollow wind, and may be heard 
at three. miles distance. When wounded^ it then 
blows more fiercely than ever, so that it soBndsJike 
the roaring of the sea .in a great stonn. . . 
■ We have already observed, that the substance 
called whale-bone is taken from the upper jaw of 
the animal, and is very different from the real.bones' 
of the whale. The real bones are hard, like those 
of great land animals, are very porous, and iiHed 
with marrow. Two great strong bones sustain the 
under-lip, lying against each other in the shape of 
a half-moon; some of these are twenty feet long; 
they are seen in several gardens set up against each 
other, and are usually mistaken for the ribs of this 
animal. ,' 

Such is the general conformation and figure of 
this great inhabitant of the deep, the precise ana-; 
tomy of which has not been yet ascertained.. In 
tht»e places where tbey are caught in greatest abun- 
dance, the sailors are not very curious as to the 
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Btracture of tbe viscera ; and few anatomists care to 
undertake a task, where the operator^ instead of 
separating with a lancet, must cut his way with 
an axe. It is as yet doubted, therefore, whether the 
whale, that in most points internally resembles a 
quadruped, may not have one great bowel Ittted 
entirely for the reception of air, to supply it, when 
constrained to keep longer than usual at the bottom. 
The sailors universally affirm that it has ; and philo- 
sophers Lave nothing but the analogy of its parts to 
oppose to their general assertions. 

As these animals resemble quadrupeds in confor- 
mation, so they bear a strong resemblance in someof 
their appetites and manners. The female joins with 
th& male, as is asserted, more kumano, and once in 
two years feels the accesses of desire. 

Their fidelity to each other exceeds whatever we 
ure told of even the constancy of birds. Some 
fishers, as Anderson informs us, having struck one 
of two whales, a male and a female, that were in 
company together,, the wounded fish made a long 
and terrible resistance : it struck down a boat vrith 
three men in it, with a single blow of the tail, by 
which all went to the bottom. The other still at- 
tended its companion, and lent it every assistance; 
till, at last,- the fish that was struck sunk under the 
number of its wounds ; while its faithful aseociatej 
disdaining to survive the loss, with great bellowing, 
stretched itself upon the dead fi^, and shared his 
fate. 

The whale goes with young nine or ten months, 
«nd is then fatter than usual, particularly when near 
4he time of bringing forth. It is said that the em- 
bryo, when first perceptible, is about seventeen 
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inches long, and white j but Ute cuV> v^^s px^ 
cludqdj is black, and about ten feet long. Shif 
generally producee one young one, »nd never abovQ 
t>vo. When she suckles her ycmng, she throw* 
herself od one side on the surface of the sea, and Ih^ 
young one attaches itself to tbe teat. The breasts 
fire two ; generally hid within the bdiy ; but she 
(an produce them at pleasure, so as to stand for- 
ward a foot and a half, or two feet; .and the teats' 
are like those of a cow. In some, the breasts are 
while ; in others, speckled.; in all filled with « 
large quantity of milk, resembling that of land 
enimals. 

Nothing can exceed the tenderness of the female 
for her offspring; she carries it with her wberevef 
I she goes, and, when hardest pursued, keeps it si^ 
ported between her has. Even when wounded^ she 
«t^l clasps her young one ; and w.befi ^e plvngefi 
4o avoid danger, takes it to the bottom ; but riwR 
BOoaer than usual, to give it bre&th again. 

The young ones continue at the Breast for a year; 
louring which time they are caUed by the sailoi? 
thort-heade. They are then extremely £at, and yieU 
above hfty barrels of blubber. The BM>ther, at Ibie 
flatoe tine, is equally lean and emaciated. At tbe 
^^ c^ two years they are called stimta, as they dp 
»«t thrive much immediately after qulttingthehreaAtt: 
they 'then yield scarce above twenty, or twenty-fow 
Jjarrels bf blubber: from that time forward they ane 
called akull'fish, and their age Is wholly unknown. 

Svery species of whale pijopagiates only with those 
■of ,-)t9 own kind, and does not at alt mingle wijtjb 
Ifie rest : however, they are generally seen 141 shoato, 
1^ different kinds together, find mdte i^x mjgi»- 

n,gN..(JN.G00gic 



CETACBOUS FISHES. 39 

rtions n lu^e companies, from oae ocean to anoUi^. 
Tbey arb a ^egarious animalj IvhJch implies th&r 
avftiU «f SDtttaal defence a^inst the invaBions of 
«maUer,: but more poweifal, fishes. It seems asto- 
-aisbin^; jbcrefore; bow a ^dal of tbese enormotra 
aaimalfl Aad subsiatooce together, when it would 
aeeaa that the supplying; even one wUh food would 
icquire ffreater plenty than the ocean could furaisb. 
To iaaerease our wonder, we not only see tbem herd- 
ing together, bpt usually find them fatter than anjr 
other animals of whatsoever element. We likewise 
inaw that they cannot swallow large fi^es, as their 
.throat ii so narrow, that an animal larger than a 
iierring could not enter. How then do they subsist 
and grow so fat? A small insect which is seen 
Boating in those seas, and which Linncens terms the 
Medosa, is sufficient for this^iupply. These insects 
■are-bladc, and of the size of a small bean, and are 
:8ometioies seen floating in clusters on the surface 
of tbe water. They are of a round form, like snaib 
in a box, but they have wingSj which are so tender 
ihat it is scarcely possible to toudi theui without 
;brealdng. These serve rather for swimming than 
flying ; and the little animal is called by tbe Ice- 
landers, the Walfisdvoas, which signifies ^ewhale'« 
provender. They have the taste of caw muscles, 
and havelhe smell of bnrnt sugar. These are the 
food of the whale, which it is seen to draw up iii 
freat numbers with its huge jaws, and to bruise be*- 
tween its barfos, which are always found with severd 
f^tbese stickiAg amon^ them. 

This id tiie simple food of the great Greenland 
wbale; il pursuts no other animal, leads an inof- 
taaase life jn its eloment, and is.barmlestf in.jpro- 
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portion to its strength to do miscbief. There Bcems 
to be an analogy between its manners and those of 
the elephant. They are both the strongest and the 
largest animals in their respective elements ; neither^ 
ofief injury, but are terrible when provoked to re- 
sentment. The fin-fish indeed, in some measure, 
.differs from the great whale in this particular, as it 
subsists chiefly upon herrings, great shoals of which 
it is often seen driving before it. Yet even the 
Bwaliow of this fish is not very large, if compared 
-to the cachalot tribe; and its ravages are bat sports 
in comparison. The stomach and intestines of all 
these animals, when opened, seldom have anything 
in them, except a soft unctuous substance, of a 
brownish colour ; and their excrements are of a 
shining red. 

As the whale is an inoffensive animal, it is not to 
he wondered that it has many enemies, willing to 
take advantage of its disposition, and inaptitude 
for combat. There is a small animal, of the shell- 
fish kind, called the Whale-louse, that slicks to its 
body, as we see shells sticking to the foul bottom ctf 
a. ship. This insinuates itself chiefly under the fins ; 
-and whatever efforts the great animal makes, it 
still keeps its hold, and lives upon the fat, which it 
is provided with instruments to arrive at. 

The sword-fish, however, is the whale's most 
terrible enemy. - " At the sight of this little animal," 
«ays Anderson, " the whale seems agitated in an 
" extraordinary manner; leaping from the y/Bter 
" as if with affright: wherever it appears, the 
V whale perceive^ it at a distance, and flies from 
-" it in the opposite direction. I have been my- 
" «elf," continues he, " a spectator of thar terrilij* 
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''.encouDter. Tbe whale has no iostniment (^ 
" d^ence except the tail : with that it endeavours to 
" strike the enemy ; and a mngle blow taking place 
" would effectually destroy its adversary : bat the 
"sword-fish is as active as the other is strong, and 
" easily avoids tbe stroke ; then bounding into the 
" air, it falls upon its great Butgacent enemy, and 
" endeavours not to pierce with its pointed beak, 
" but to cut with its toothed edges. The sea all 
" about is seen dyed with blood, proceeding from 
" the wounds of the whale ; while the enormous 
" animal vainly endeavours to reach its invader, 
" and strikes with its tail against the surface of the 
" water, making a report at each blow louder than 
" tbe noise of a cannon." 

There is still another and more powerful enemy, 
<»lled, by the fishermen of New England, tbe 
.Killer. This is itself a cetaceous animal, armed 
with strong and powerful teeth. A numberof these 
•are said to surround the whale, in the same manner 
as dogs get round a bull. Some attack it with 
their teeth behind ; others attempt it before ; until, 
at last, tbe great animal is torn down, and its tongue 
is said to be the only part they devour when they 
have made it their prey. They are said to be of 
such great strength, that one of tbem alone was 
known to stop a dead whale that several boats were 
towing along, and drag it (torn among them to the 
bottom. 

But of all the enemies of these enormous fishes, 
man is the greatest : he alone de^roys more in a 
year than the rest in an age, and actually has 
Ihioned their numbers in that part of tbe world 
where liiey are chiefly sought The great resMi 
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of these Animals ff 89 fouii4 (o be od Use Htbwpf- 
jL(bte sbfMtts of 6|)kztbragen ; wbej» Uk 4w)nbc» of 
4be voyage, tbe coldness of tfae cUnAte, IheAcnFors 
of the icy sea, and, still morej their dwd fotioidnbte 
bulk, might have been expected to pn»tebt tfaetn 
Droin bumaD injury. But all these were but slight 
)»rriers agaiast man's arts, his courage, jand his 
necesBities. The European sbipi, soop -aAer Xhe 
improvetnent of navigatioo, found the way uito 
.thoae 8ea« ; and as early as the bc^inuing of the 
ioarteenth century, the Biscayneers were in pos- 
session of a very considerable trade to tbe coasts of 
Greenland. The Dutch and the EDglish folkiwed 
them thither, and soon took that braoch of com- 
merce out of their hands. The English commenced 
the business about the beginning of the seventeenth 
century ; and the town of Hull had, the honour <^ 
£rst attempting that pro&able branch of trade. 
Bvt, at present, it seems upoa the decline, as the 
•^mntiity of fish are so greatly reduced by the con- 
litant capture for such a vast length of time. ]t is 
DOW said, Uiat the fishers, from a defect of whales, 
a^Ly theiBsdves to the seal-fishery ; yet, as these 
aohni^ are exXremdy timorous, ^ey will soon 
: )»e induced to quit those shorea, where they meet 
woh freC(oeat disturlnnee and danger. The ^oor 
Bfttives of Greenlai^ themselves, who used to feed 
ttjpon the whale, are dimmishtng, in proportion as 
their sustenance is removed ; and, it is prdbable, 
thftt the revolution of a few years will see that ex- 
tensive coast totally desejTted by its inbahitantB, as 
it K already nearly deserted by the whales. 

The art tof taking whales, like most others, is 
nttcfa improved i>y time, and differs in many re- 
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speds fron tbat practised by the BwoayBCeraj ndnea 
tbey first freqiienM tbe icy sm. But w.thede- 
fchptvn of tbeir methods is thje letst complicated, 
and consequently the eaftiest understood, it will bt 
bNt suited to our purpose. 

Fof this navigaXion, tbe Biscayneera, in fareur- 
able seasons, fitted out thirty shJps^ of t»ro hundred 
and fifty tons eacfa^ with fifty choice men a-piec^ 
and a £ew boys. These were stored with «u; 
months proriston ; and each diip had its boats, 
ifhich w«e to be serriceel:^ when come to the 
piace of duty. When arrived ai the part where tbe 
whake are expected to paw to the southward, they 
always keep th^r sails set, and a sailor is placed 
at the mast-head, to give information when he spies 
a whale. As soon as be discovers one, the wIk^ 
creiw are instantly in empioyioent : tbey fit out their 
beats, and row away to where the whale was seen. 
The harpooner, who is to strike the fish, stands at 
tbe pnosr of the boat, with a harpoon or javeliB 
in bis band, five or six feet Iwig, pointed with steal 
libft tbe barb of an arrow, of a triangular shape. 
As thu person's place is that of tbe greatest dex- 
terity, so 1^0 it is of the greatest danger : the 
whale sometimes overturns the boat with a blow of 
its tail, and sooielimes drives against it with fury. 
In general, however, Uie aniBtal seems to sleep oa 
tbe Bur&ce of tbe water ; while the boat approaclv- 
iag, tbe harpoeoer stands aloft, and, with his bar- 
|M>on tied t« a cord ^ several hundred fathom iMig, 
darts it into tbe animal, and Aen rows as &st as 
possible away. It is some tine before the whale 
seema to feel tite blow ; the instrument has usually 
piercei.no deefov than the fat. and that being in- 
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sensible, the animal continues for a wh^e motion- 
less ; bat soon ronzed from its geeming lethargy^ 
as the shaft continues to pierce deeper and deeper 
into the muscular flesh, it flies off with amazing 
rapidity. In the mean time, the harpoon sticks in 
its side ; while the rope which is. coiled up in tbe 
boat, and runs upon a swivel, lengthens as tbe whale 
recedes, but still shows the part of the deep to 
^ich it has retreated. The cord is coiled up witii 
great care ; for such is the rapidity with which it 
runs off, that if it was but the least checked, as it 
yields with the animal's retreat, it would in&lliUy 
overset the boat, and the crew would go to the 
bottom. It sometimes happens also, that the rapidity 
with which it runs over the swivel at the edge of 
the boat, heals it, and it would ia&llibly tahe Are, 
did not a man stand continually with a wet mc^ in 
bis band, to cool the swivel as the cord runs. . The 
wbale having dived to a considerable depths remains 
at the bottom, sometimes for near half an hour, 
with the harpoon in its body, and then rises to take 
breath, expecting the danger over : but ^e instant 
it appears, they are all with their boats ready to 
receive it, and fling their harpoons into its body : 
the animal again dives and again rises, while they 
repeat their blows. The ship follows in full sail, 
like all the rest, never losing sight of the boats, and 
-ready to lend them assistance: the whole ocean 
seems died in blood. Thus they renew their 
attacks, till the whale begins to be quite enfeebled 
and spent, when they plunge their- longer spears 
into. various parts of its body, and the enormous 
animal expires. When it is. dead, to prevent it 
from sinking, they tje it with a strong iron chain 
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to Uie side of the boat^ and either cut it in pieces, 
and carry it home in that manner, or extract the 
oil from the blubber on ship-board. 

Such is the manner in which these fish were taken 
in the beginning ; but succeeding arts have im- 
proved the- method, and the harpoon is now thrown 
by; a machine being used which inflicts a deeper 
wound, and strikes the animal with much greater 
certainty : there are better methods for extracting 
the oil, and properer machines for cutting the 
animal up, than were used in the early fisheries. 
But as an account of this belongs to the history of 
art, and not of n^ure, we must be contented with 
observing, that several parts of this animal, and all 
but the intestines and the bones, are turned to very 
good account : not only the oil, but the greaves 
firom. which it is separated. The barbs also were 
an article of great profit; but have sunk in their ■ 
price since women no longer use them to swell out 
their petticoats wiUi whale-bone. -The flesh of this 
animaLis also a dainty to some nations; , and even 
the French seamen are now and then found to dress 
and use it as their ordinary diet at sea. It is said 
by the English and Datch sailors, to be hard and 
ill-tasted ; bnt the French assert the contrary ; and 
the savages <^ Greenland, as well as those near the 
South pole, are fond of it to distraction. They eat 
the flesh, and drink the oil, which is a first-rate 
delicacy. . The finding a dead whale is an adventure 
considered ' among the fortunate circumstances of 
^eir wretched lives. They make their abode 
beside^ it ; and seldom remove till they have left 
nothing bnt the bones. 
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Jacobson, whom we quoted beibre in tlie Hiatorjr 
of Birds, where hedescribei his countrymen of the 
island of Peroe as living a part of the year upon 
salted gullsj tells os ateo, that tbey are Tery food of 
salted whale's flesh. The fat of the head tbey 
season with bay salt, and then bang it up to dry iti 
the chimney. He thinks it tastes as well u fat 
t»con ; and the lean, which ^ey boil, is, in bis opi' 
nion, not inferior to beef — I fancy poor Jacobson 
would make but an indifferent taster at one of ouir 
city feasts ! 

CHAP. IV. 

Of the Narwhal. 

F ROM whales that entir^ want teetb, wo 
come to BQch as have them in the upper jaw only ; 
and in this class there is Iband but oae, the Nar' 
wllal, or Sea-Ufiicom. This fish ii not so httge as 
tbe winle, not being a^ve. sisty feet long. Its 
liody is slendeFer Ihan that of the wl^e, and jfs i^ 
not in so great abundance. Bot this great aniimi 
is sufficiently disttngo)s)i<d fr*d) all others of tfa(} 
deep, by its tooth or tactb, which stand pointing 
cKrectly forward front tbe uppc!T jaw, asd are front 
nine to fourtMn feet kmg. In all the variety of 
weaipons with which Nature has armed her TaricMs 
tribes, there is not one so targe or so formidablb 
a» this. Tim terrible weapon is generally found 
tin^; and some are of opinion that the animal &) 
ftimislied but with one by Nitare; but (here is a< 
present the skull of a narwhal at: the SUdt-hoose at 
Amsterdam, with two teeth ; which plainly proves 
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tilEit, m BOOie animals at least, tllis instrument i# 
dMible. It is even a dsubt vrhetber it maj not be 
so in aU';i and that the narwhal's wanting a tooth is 
only an accident which it has met with in the en- 
counters it is obl^ed daily to be engaged ih. Yet 
it must be owned of these that are taken only with 
one toothj there seems no socket nor no remains of 
any other upon the opposite side of the jaw, but aH 
is plain and even. However this be, the tooth, or 
aa some are pleased to call it, the horn of the nar- 
whal, is the most terrible of all natural instrnmenls 
ef destniction. It is as straight as an arrow, about 
the thickness of the. small of a man's leg, wreathed 
in the manner we sometimes see twisted ^bars of 
iron ; it topers to a sharp point ; and 19 whiter, 
heavier, and' hcu^r than ivory. It is generally seen 
to spnoig from tbe left side of the head directly for- 
tvard in a straight line with the body ; and its root 
enters into the socket above a foot and a Imlf. In 
a sksll to be seeik at Hamburgh there are two teetJis 
nbidi are each above'seven feet long, and are eigttt 
inches in circumference. When tbe animal pos» 
aeraed of tfaese formidable weapons is urged- to 
employ them, it drives directly forward against the 
enemy with its teeth, that, like protended spears, 
pierce whatever stands before them. 

The extreme length of Uiese instruments have 
induced some to consider them rather as horns than 
teeth.; but they in every respect resemble the tusks 
of the boar and the elephant. They grow, as in 
them, from sockets in the upper jaw ; they have the 
soliditv of the hardest bone, and far surpass ivory 
lift alfts qualities. The same error has led others 
to suppose, that as. among quadrupeds thefanalc 
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was often found without horns, so'these instnimentii 
of deFence were only to be found in the male; bnt 
this has been more than once refuted by actual 
experience; both sexes are found armed in this 
manner : the horn is sometimea found wreathed and 
sometimes smooth ; sometimes a little bent, and 
sometimes straight; but always strong, deeply fixed, 
and sharply pointed. 

Yet, notwithstanding alt these appointments for 
combat, these long and pointed tusks, amazing 
stren^h, and unmatchable celerity, the narwhal is 
one of the most harmless and peacefiil inhabitants 
of the ocean. It is seen constantly and inoffensively 
sporting among the other great monsters of ' the 
deep, no way attempting to injure them, but pleased 
in their company. The Greenlanders call the nar- 
whal the fore-runner of the whale ; for wherever it 
is seen, the whale is dhortly after sure to follow. 
This may rise as well from the natural passion for 
society in these animals, as from both living upon 
the same food, which are the insects described in 
the preceding chapter. These powerful ftshes make 
war upon no other living creature ; and though 
furnished with instruments to spread general de- 
struction, are as innocent and peaceful as a drove 
of oxen. Nay, so regardless are they of their own 
weapons, and so utterly unmindful to keep them in 
repair for engagement, that they are constantly seen 
covered over with weeds, slough, and all the filth 
of the sea ; they seem rather considered as an im- 
pediment than a defence. 

The manners and appetites both of the nu-whEd 
and the great whale are entirely similar ; thif both 
•like want teeth for chewing, and are obliged to 
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;Iire Bpon iDaects; they both are peaceable- and 
;bar[nless, and always rather fly than seek . the 
;COinbat. The narwhalj however, has a much nar- 
rower gape than the^great whale, and. therefore does 
,not want' the use of, barbs to keep in its.food wbea 
.once sucked into the. mouth. It is also much 
.-swifter^ and would, never be taken by the fishermen 
.but, for those very tusks, which at first appear to be 
jts principal defence. These animals, as was 
^id, being fond of living together, are always, seen 
in herds of several at a time ; and whenever they 
are attacked, they crowd together in such a manner, 
that they are mutually embarrassed by their tusks. 
By these they are often locked together, and are 
prevented from sinking to the bottom. . It seldom 
happens, therefore, but the fishermen make sure of 
^ae or two of the hindmost, whiph yery welt reward 
.their trouble. 

It is from the extraordinary circumstance of the 
,teeth, therefore,, that this fish demands a distifict 
history ; and such has been the curiosity of man- 
,kind, and their desire to procijre them, that a pen* 
.tury ago they were considered as the greatest rarity 
.in the, world. At tfaat time the art of catching 
wbales w^ not known ; and mankind saw few, 
, except such as ware stranded on the coasts by acci- 
ident.- The tooth oS the narwhal, therefore, was 
'ascribed to a veiy different animal from that which 
reaHy .1)ore it. Among other fossil substances they 
were sometimes dug up ; and the narwhal being 
^utterly unknown, naturalists soon found a terrestrial 
■owner. They were thought to be the horns of uni- 
' corns, ^ animal described by Pliny as resembling 
ahorse, and with one straight horn darting foi^- 
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Vrard froiii Vtik middlb 6f its forefaead. Thtftg t&etfa 
irere, therefore, considered aA a Btrong testimony ib 
fiivout of that historian's Veratity, iand were 8b6Wb 
amOng the most pteciotts remains (^ antii^nity. 
Bve^ for s6rh6 ttm'e after the narwhal wa& knowtf, 
'the deceit vfas continued, as thdte who were p^- 
^esBed of a t6oth sold it 16 ^reat advantage. Bot tt 
pr^sertt they are too well linown to deceive any, and 
are ohiy shown for what they really bre ; their cnri- 
'^sity increasing in jtrojiortion to their Weight antt 
their size.* 

CHAl^. V. 

Of the Cachalot and Us "P'orieUia. 

Tte Cachalot, whwh has generally ^hfe UtiSt^ 
the name of the Spermaceti Whale, tiH Mr. i*etf- 
hant very properly mftde the distinctioti, by borrow- 
ing it^ name from the Fi'ench, has several teeth ih 
the 'under ja*, but ndne in the upper. As therte 
are no hm chftn Seven dlstinclroas among whales, so 
ktso there fire the same nutbber of distinctions in iltte 
tribe we &ife describing. The cfichalot with tWo 6^ 
'6hd a black "back ; the cachalot with two fins and la 

'[• The'fobd or the Khrwhbl, itke that of Ae Whale, cAuMi 
in aea-blubber, elKr-fith, aod Mher Bdft mariDC anidialB. Tbe 
flesh is ealen b^ the Greenlanders, both raw, boiled, and dried; 
,^d the intestine! and oil are lilcewlae used a« a food. A Species 
Ik Inentiotied b; Fabricius; as beins fdhnd 6a the bhores bf 
Greenland, inuch smaller, of a bIfaA colour, with'twoobtiito 
^eth from tbe upper jaW, a little curved at the tips, very weak* 
and tneasuring not above an inch in length : it huUiewise ^ 
"imall fia oa tbe btek, which it wantios in the coffiion Nar- 
whal.} 
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iAHibIi lidek ; ihat witbA «pwitin t^ iief&: 4«t 
■nth <the spout m tfae SDOHt „- tfaai, witix Ihtte fioi aii4 
■harp |i*iat«(l -ieelk ; that witli ttwee fitu aW 
sharp edged teeth ; and !{»%* fUte £a«l)tik)t wiikh 
(hmie fibs Bttd flatted ketfi. 

The tribe w not i^ -sudi leoormoss Mwe m the 
nMe, pmpedy so •caHed^ iiot Juw^ «bove Hsif 
feet lon^, «nd .uiiteeD^isetii^. |a .coqiequenfie of 
thcu- iwiDg more alendw, ih^ ane mneh loore 
aetneUiaiiLiheciHaaMW^dwIei tfeeyvenatnaJtuiger 
toe Mt Ahe ^^thm, apd ^wd m NoaUer %wH>Ut7 
ftf'Ml. 4* i« tbe tfwoHHp wbale the hc^d w^B^ees 
l».iMJbeA itluid yawt -ftf Us .talk, so m this speciw 
the head « so ivage as to mkke osm hrff of the 
mhole. IXlhe itDH^ae laf ^s AniaiRl is unall ; but 
Ihe^iroataB very tfomidahle ; and wUh verj^'^^ent 
MK it imiM mniimr an 'OS. In Out stomach 4£ 
Ibe whiflc stnrody any tUqg tsr^ ite ifonnd ; h«t in 
Itetftil Ae-cachalatitbeoe Are loadB ef £sh of jdifEa- 
jBOtUads ; «one wholo, some fialf digested, some 
wbbM, (ud 'Dibtm flight «r niae feet Joog. U'hc 
fiidialaC u tirarefeae ab tdesfamative aaiaog lesser 
iatoiMthe nfaale ishadwleis^ andcanatoaegulp 
anrdhMr a. tfhoalDf fishes dahm lil^'enoiintQus^Iet. 
itinmus teUsais that^i»)fi*h piwsues and UartASm 
Iheidi^hinftBttd poqwoeB so mveb, aB«£(Anto drive 
AemiaxdimtB. 

. .jBnt) 'htfir 'jEannidaUe uwevtr ithi? jfi^b ^maf bp 
to its fellows of 'tiie dmp, iit ^ kff for Ah# moat 
valuable, and the most sought after by nian, as it 
vontains :two very pKcitras (jpugs, spennaceti and 
ambergris. The' use of these, either for the 
(UifppsePjoF luxury jDf medioinej js to ^iniversftl, thftt 
iH^mftamM tbwAnimal, tbat■«loDe.»^pf li«a.th«m> 
js« ■ 
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tarns OOt to very great advantage, particularly sTnce 
die art has been foand'Oat of converting all the (nl 
of this animal, as vrell as the brain^ into that sub- 
stance called epermacetr. 

This substancCj as it is naturally fjormedj is found 
in the bead of the animal, and is no other than the - 
brain. The outward skin of the bead beiag taken 
oS, a covering of fet oJBers about three inches thick ; 
and Udder Ihat^ instead-of a bony skull^ the animal 
has only another thick skin, that serves for a cover- 
ing and defence of the brain. The first cavity, cff 
chamber, of Ibe brain, is filled vrith that spermaceti 
<wbich is supposed of the greatest purity and highest 
Talue. From this cavity > there is generally drawn 
about -seven barrels of the clearest spermaceti, that 
thrown upon water coagulates like cheese. Belovr 
this there-is another chamber just over the goU^, 
<frhich is about seven feet high ; and tiiis also con- 
iains the drug, but of less value. It is diiitribatcid 
in this cavity like honey in a hive, in ; small celli^ 
separated fnmi each other by a membrane<like Uw 
'inner skin of an e^. In proportion as the oily 
substance is drawn avrey from this part, itfiUamew 
/rom every part oC the body : and from tiiis is gene* 
rally obtained about nine barrels of oil. Beside* 
this, the spinal marrow, which is about as thick at 
a man's thigh, and reaches all along the badc-bon* 
to the tail, where it is not thicker than one's finger, 
^tfSiHds no inconsiderable quantity.* ^' 

[*,TIiep«rAime odled Ambe^m, it ijHmd in large iiwm n 
tbs intfiatinei, and ii now known to be nothing more than the 
cxcreinenU of the animal. Spermaceti is found in a«nut cavity 
in the ui^rpart of thehead; while frnh, and 'in its nMard 
receptacle, it it neariy fluid: but it wmcwm into qwfc» aaiiiS 
soOB after it is espoMd to the sia] 
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- This substance, which is used in the composition 
«f many medicines, rather to ^ve them consistence 
tiian efficacy, was at first sold ata very high price« 
both from the many virtues ascribed to it; and the 
^mall quantity that the cachalot was capahle of sup- 
plying ; at present, the price is greatly fallen ; firs^ 
because its efficacy in medicine is found to bevery^ 
small ; and again, because the whole oil of the fish 
is very «asily convertible into ipermaceti. This is 
performed by boiling it with a' ley of pot-ash, and 
hardening it in the manner of soap. Candles are 
now made of it, which are substituted for wax, and 
sold much cheaper; so that we need not fear 
having our spermaceti adulterated in the manner 
some medical books caution ns to beware of; ' for 
(bey carefully guard us against having our sperma- 
ceti adulterated with virgin's wax. 

As to the ambergris which is sometimes found 
ID this whale, it was long considered as a substance 
foand ffoaling on the sur&ce of the see ; but time, 
that reveals the secrets of the mercenary, has dis- 
covered that it chiefly belongs to this animal. The 
name, which has been improperly given to the 
ftrmer substance, seems more justly to belong to 
this ; far the ambergris is found in Uie place where 
the seminal vessels are usually situated in other ani- 
mals. It is found in abagoftJiree or four feet long, 
in round lumps, from one to twenty pounds wei^t, 
floating in a Baid rather thinner than oil, and of a 
yellowish colour. : There ai^e never seen more than 
'four at a time in one of these bags ; and that which 
wetted twenty pounds, and which was the largest 
crerjseen, was' found single. These balls of am- 
Jbergt'u u» not found in all fishes of this kind, but 
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dH«Sy in tfae oliest and strongest. TheaMsofthu 
me^cine for the porpoMs aS taicviji and as a per* 
fume are welt hnonm : tbough npon soiae vAypxH 
igaoTKOce is preferaUe to Mformatwn. 



Of the Dolphin, the Grmn^His, oiuf the Porpna*, 
with thar VarietisB. 

JVlL these fish hare teeth hotft in tbe vpper and 
the lower jawj and are mach less than the whale. 
The Gi-ampuB, which n the hirgert> Derer ezceedi 
twenty feet. U nay also be dirtiDguisbed by the 
flatness of its head, which resembles a boat biraed 
upside dowD. The Porpoise resembles the Gr^- 
^us in most things eacept the niottt, which it not 
above eight feet bog; its snout also more resembleh 
that of a hog. The Dolphin has a string te$«mr- 
blance to the porpoise^ except that its nio«t i« l«ag^ 
aod more pointed. They have alt fins on tiie hack ; 
they all have heads very large, like tb« rest of tbe 
whale kind ; and resemble each other in their appe- 
tites, their manners, and conformatioiis ; ht^af; 
equally Toracioos, actiie, and roring. 

The great agiKty of tbeae animals prevOnts their 
being often taken. Tl^ seldom remain a BOiBent 
above wato-; sometimes, indeed, their too eager 
^riuits expose tbera to daage^ ; and a ahoal of 
herrings often alhiret them oui of their deptk Ilk 
such a case, the hungry animd continuca to fldB«- 
der in the liiallowa till knocked on the head, or tffl 
tMr6turoingtideaea««nabIycomestoiliielie£ 9^ 
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^ (ttift tribe, «n0 tlie ^Iphin "R p^rticu>r, qr^ oPt 
Ihh s^ift M>aB deatriit^tiy^, Np @«tf foiild escape 
them, bat from thf avyl^ward positiQii qf i^p tnoiitb, 
Vrhic^ i.^ pHcfd in a manner iinder the hfad : yet, 
evjeft wUh lt>ew *li?«il¥Hntqge^, their ^^pr^daliqnf 
we f|0; gtfi^t, that thej; tt^ve been justly ^tjled the 
plqpderpri of the deep- 

Wh^t cDul^ indqce tbe ancie^itg tQ a predilection 
i|i ^v<)Mr (^ tbes« animtils, particularly the dolphin, 
it 19 np.t ^sy to account f<M^. Historians fipd philo- 
Wpbef^ le&ni to h^ve cofitep(}?d who ^hoifl^ invent 
thp S^P^t^\ number of fabl^ cqncernin^ tbpni. 
Xb0 dqlphin yvas celebrateil in the e^rlieet tiqie foe 
i^ fqndtie^^ to tlie human rqce, and was distiqgqieh- 
«d by t)}e epithets of the boy-loving and philan-? 
thrqpivt. Scarciply an accident could happen ?t se^ 
hot \\ift dplpblp offered himself to convey tb^ i^nfor- 
tanale to shore. The nutsif^iat) flung ifito the se^ 
by pir^^. the boy taking an airing into the midst 
«f Ih* pea, qnd returning agqin in pafety, werf 
obliged to the dolphin fof its Bprvices. 1$ >> Qot 
«aey, 1 say, to ss^ign a can*e why the apdpnM slfoulcl 
(bnaMve Jnv.ci)ted po mqiiy f^blfs ip their iayomr. 
The fignre of these animals is far from pr^jndicing 
^ in their iutereHa ; their extresne rapacity tcndf 
atiU Ie» to endear Ihem : I I'PQW not|iiqg t|ia( c^q 
leeoaeile then to man, and excite his prejudicefj 
NLcept that when taken tbejr eometim?? have a plain? 
live moan, with which tbey cpnf^inne to express theif 
pun till tbey expire. Tb)?,.«f fir»t. Plight' have e^r 
cited iuiman pity ; and tb»4 might hifve produced 
auction. At pnef«nt, tinap tishes are regarded 
«fiq hy ths vulgar ine viery differept light ; ^eW 
api^ewftaw i« for frm Iwing fi^tffm^ ^ f^vppr^Uf 
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onren by the Beamen ; and from dietr bonndingf,' 
springs, and fn^ics in the water^ ' experience ha« 
taught the mariners to prepare for a storm. 

But'it ia not to one eircumstance only that the 
ancients have confined tiitir fabulous reports cota-^ 
earning . these animals;- as from their leaps out of 
their element, they assnme a temporary curvature,, 
which is by no means their natural figure in the 
water, the old paintersand sculptors have universally' 
drawn them wrong. A-doIphiu is scarcely ever ex- 
hibited by the ancients in a straight shape, but 
curved, in the pesiUon which they sometimes ap- 
pear in when exerting tiieir force; and the poets 
too have adopted the general error. Even Pliny, 
the best naturalist, has asserted, that they instanliy^ 
die when taken out of the water ; but Rondelet, on 
the- contrary, asBures us, that he has seen a dolphin 
carried dive from Montpelier to Lyons. 

The moderns have more just notions of these ani- 
mals ; and have got over the many feblea, which' 
every day's experience frontradicts. Indeed their- 
numbers are so great, and, though shy, they are sa 
often taken, that snch peculiarities, if they were 
possessed of any, would have been long since ascer- 
tained. They are found, Uie porpoise especially; 
in such vast numbers, in alt parts of the sea that 
surrounds this kingdom, that they are sometimes 
noxious to seamen, when tfaey sail in small vessels. 
In some places they almost darken the. water as 
they rise to take breath, and particularly before bad 
weather are much agitated^ swimming against' the 
wind, and tumbhng about with unusual violence. 

Whether these motions be the gambols of pi«t- 
sure, or the agitations of terror, is not well lnow9. 
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It is most probable that tiiey dread those s 
(arbulence, when the Inser fishes shrink to the bottom, 
aad tfaeir .prey no longer offers in sufficient aban-. 
dance. In times of iairer weather, they are seen 
faerdiag together, and porBoing shoals of varioiu 
fish with great impetoosity. Their method of hant- 
ing their game, if it may be so called, is to follow 
in a packj and thus give each other mntoal assist-r 
ance. At that season when the mackarel, the her-: 
ring, the salmon, and other fish of passage, begin 
to make their appearance^ the cetaceooa tribes are. 
seen, fierce in the pnrsuit ; urging their prey from 
one creek or hay to another, deterring Uiem (torn 
tbe shallows, driving ^em towards each other's 
ombu^, and nsiog a greater variety of arts than 
hounds are sees to exert in pursuing the hare.- 
However, the porpoise not only seeks for prey 
near the surface, but often descends to the bottom 
in search of - sand-eds and. sea-worms, which it 
roots out oi the saad. vrUh its nose, in the mannei 
hogi larrow up the fields for food. For this pur- 
pose, the nose prqects a little, is shorter and 
stronger than that of the dolphin ; and the neck is 
famished with very strong musclesj which enable 
it tbe readier to turn up the sand. 

Bat it sometimes happens, that the impetuosity, 
or the banger, of these aoimals, in thar usual pur- 
suits, urges them beyond the limits of safety. The 
fishermen, who extend their long nets for pilchards, 
«n the coasts of Cornwall, have sometimes an un- 
welcome capture in one of these. Their feeble 
nets, which are calcul^ed only for taking smaller 
prey, BU&r an universal laceration, from the efibrts 
of tiiis strong animal to escape ; and if it be not 
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kooekeil «n the bead, before it baa hqd tiaft ta 

flounder^ the neta are destroyed, andthe fishery in-i 

(errapted. Tbere is nothing, tberefon), they m 

vuch Ak^, as the cotangling a porpoise ; and thaji 

do every thing te intimidate the animal frdH apf 

ppoaching. 

Indeed, tluse creatures an so violent in the pui 
nit of their prey, that they sotnetimes foltow m- 
shoal of small fishes up a fresh-vater river, frcim 
vrhence they find nosaiall d^cully to retarn. W« 
have often teen them taken in the Thames at LoDt 
don, both above the bridges and below them. It 
is curious enough to observe with what activity 
tiiey avoid their pursuers, and what little lime they 
require to fetch breath above the water. The mani- 
ner of killing them isfbr four or five boats tosprcad 
Qver the part of the river in which they are seen, 
and with fire-arms to shoot at them the instant they 
rise above the water. The fish being thus foi: 
tome time kept in agitation, requires to come, te 
A* surface at quicker intervals, and thus affords the 
marksmen more frequent opportunities. 

When the porpoise is taken, it becomea no in- 
considerable capture, as it yields a very large 
quantity of oil ; and the lean of some, particularly 
if the animal be young, is laid to be as well tasted 
as veal. The inhabitants of Norway prepare, from 
ibe eggs found in the body of this fish, a kind of 
caviar, which is Bgid to be very delicate sance, or 
good when even eaten with bread. There is a 
fishery for porpoise along the western jsles of Scot- 
land during the suramer season, when they abound 
on that shore ; and this branch of iodastry tunu tp 
igooi advaatage. 
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As for the rest, we are told, that these animals 
go with young ten months : that, like the whale, 
they seldom bring forth above one at a time, and 
that in the midst of sommer : that they live to a 
considerable age ; tboogh some say not above 
twenty-five or thirty years ; and they sleep with the 
snont above water. They seem to possess, in a 
degree proportioned to their bulk, the manners of 
whales ; and the history of one species of cetaceous 
aninuds will, in a great measure, serve for all tii» 
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CHAP. I. 

^Of CartUkginons Fishei in general. 

Vr E fiAVfe seen tllftt fehet of the cetacieoag kitA 
ll«at* k sthmg t-^MMblahce to inteiropeAi in dieiir 
Conformation ; Iboffi df the taitils^inous kindB &t« 
tibe temOVe ee^i^rftted fram them ; tht^ thrm tift 
lAade tfaBt tompleves thfe imperceptiMe grbikUomb 
of Nature. 

The first gt6bi dhtinMloh they ekhibit is, in 
Itarift^ catlilage« 6t gtisMitg in«tead of bones. The 
etFtlii<!6<y(M ttihtB havethdir bowesentirely reeeMbhnl^ 
those of (|tittdrtip«dB, ttAda, white. And filled with 
narrow : thotfe of the spinbm kind, on the contrary, 
have 'MfaM i>4t!n^ 'bOnes, vvith pdint^ resernblin^ 
Mforns, aWA ^nertHy solid tbrosg^ioiil. Fishes of 
the c&rtil^rnous <kinds have therr bones ahvays soft 
%!Ard yielding; end age, that hardens the bones df 
■Mber adlhitflft, rftther contrfbuteB still iMra to softeh 
tttetn. The stee of all fished increases with vf^>, 
tetfrom Ihib phancy of the b(m«s 1A thi« ttibe, they 
Wtm to'have no bOonds placed to thefr >dinftnirioti«>: 
Md it is «uppo4tid d»^ they grOw lai<g<A- every Sby 
«»UHey^ie. 

They hare Ot^r diSerences, loore obviotttdy dlr- 
t!«raihlk. We have Observed, (hat the cct^eotth 
tKbes had hin^ like 'qtibdropeds, a hCtfrt wi^h lU 
partition «i Che'stfine manoep, andSh sppartilus iift 
htaut-ing; on the other hand We ftientioned, that the 
VplnOus ktnflti had no Organs of hearing, nt> longk 
to 'breathe 'fli^ovgh, ^d no [^tition^n «hc heart ■ 
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but that thdr cold red ,b1ood was circulated by the 
means of the impulse made upon their ^Ils by the 
water. Cartilag;inouB fishes unite both these sys- 
tems in their conformation : like the cetaceous tribes, 
they have organs of hearing, and lungs ; like the 
spinous kinds, they have gills, and a heart vrith- 
iouta partition. Thus possessed of a two-fold, power 
of breathing, sometimes by meaas of their 4ung>; 
'sometimes by that of their gills, they; seem to unite 
:all the advantages of which their situation is capa- 
ble, and drawing from both elements leyery aid tQ 
their necessities or their enjoyments. 
' This douUe capacity of breathing in these ani- 
-mals, is. one. of the roost reiparkable feature^ ia 
the history of Nature. The apertures by wbkh 
they breathe are somewhere placed about the heed ; 
.either beueath, as in flat fish ; on the sides, fia ia 
sharks ; or on the top. of the head, as in pipe-^h. 
.To these apertures are the gills affixed, but without 
any bone to open and shut them, as io .spinous 
.fishes ; from which, by this mark, they may be easily 
:di8tingui8hed, though otherwise very much alike in 
appearance. From these are bending cylindricft 
ducts, that run to the lungs^.aad are supposed: U> 
:coDvey the air, that gives the organs their proper 
play. The heart, however has but one valve ;. so 
that their blood wants that double circulation whic^ 
^btaius in the cetaceous kinds ; and the lungs, ^^m 
.to me rathertis auinterpalasBistaot to the gills, fifa^ 
£tted for, supplying the same offices as in qi^adn}- 
peds^ for they .want the pulntonary vein and arteryi 
■ From this structure, .however, the animal. Is, eaa- 
bled tp.-liye a longer time out of water than those 
whose. giUa. ^re more simple. The cartilaginous 
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•bark, or ray, live some faoun after they are taken i 
while the spinous herring or mackarel expire a few 
tninutes after they are brought on shore. .From 
hence this tribe seems possessed of potrers that" 
other fishes are wholly deprived of; they can re- 
main continually under water, without ever taking 
breath ; while they^can venture their heads above 
the deep, and continue for hours out of their native 
element. 

We observed, in a formei? chapter, that spinous 
fishes have not, or at l^ast appear not to have, ex- 
ternally dny instruments of generation. It js very 
different with those of the cartilitginous 'kind, for 
the male always has these instruments double. The 
fish of this tribe are not unfrequently seen to' copu- 
late ; and their manner is belly to belly,..8uch as 
may naturally be expected from animals whose parts 
of generativn are placed forward. Tl\ey in general 
chooee colder .seasons and situations than other fish 
for propagating their kind; and many of them 
bring forth in the midst of winter. 

The same^ duplicity of character which marks 
their general conformation, obtains also with their 
manner of bringing ibrth. Some brii)g forth their 
young alive; and some bring forth eggs, which are 
afterwards brought to maturity. In all, however, 
the manner of gestation is nearly the same ; for 
upon dissection, it is ever found, that the young. 
While in th* body, continue* in the egg till a very 
little time before they are excluded : these eggs 
they may properly be- said to hatch within their 
body ; and as soon as their yonng quit the shell, 
they begin to tfa^t the womb also. Unlike to gua- 
drbpeds^ or the cetaceous tribes, that quit the egg 
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stale in a fetv days after tbelr. first conception^ and 
continue in the womb several months after,- these 
continue in the body of the female, in their egg 
, state, for weeks together ; and the eggs are found 
linked together by a membrane, from which, when 
the fcetus gets free, it continues but a very short 
time tilt it delivers itself from .its confinement in the 
vromb. The eggs themselves consist of a white 
and a ^\^, and have a substance, instead of sbell, 
that aptly %iay be compared to softened horn. 
These, as I'observed, are sqjnetimes hatched in the 
womb, as in the shark and ray kinds ; and they are 
sometime excluded, as in the sturgeon, before the 
animal comes to its time of disengaging. Thus we 
see that ther^ Stems very little difference between 
the viviparous and the oviparous kinds, in this class 
of fished ; 'the one hatch their eggs in thewomb, 
and the young continue no long timerthere; the 
others exclud'e their eggs before hatching, and leava 
it to time and accident to bring their young to 
maturity. 

Such are the peculiar marks of the cartilaginous 
class of fishes, of which there are many kinds. . To 
give a distinct description of every fish is as little 
my intention; as perhaps it is the wish of flie 
reader : but the p<^culiarities of each kind deserve 
notice, and the most striking of these it would be 
unpardonable to omit. 

Cartilaginous fish may be divided ficst into thosa 
of the shark kind, with a body growing less 
towards the tail, a rough ski^, with the mouth placecl 
far beneath the end of the iiose, five apertures on 
the sides of the neck for breathing,* and the upper 
part of the tail longer than the lower. This class 
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Cbiefl]^ comprehends Wte Great White Shark, the 
''Balaiyce Fish, the Hound Fish, the Monk Fish^ the 
Dog Fish, the Baifcing Shark, the Zygeena, the 
Tope, tjie Cat Fish, the Blue Shark, the Sea Fox, 
the Smooth Hound Fish, and the Porbeagle. These 
, are all of the same nature) and differ ];aore in size 
than in figure or conformation. « 

The next division is that of flat (ish ; and these, 
their broad, flat^ thin shape is st^di^ntly capable of 
distinguishing from all M^ers of this'kinV. They 
- may be easily disfmguisbed also from spinous. flat ^ 
^sh,'by the holes through i^ich they breathe, "which 
are uncovered by a bone ; and wlych", in this kind, 
are five on each side. IS this trijie Ve m^y place 
the Torpedo, the Skate, the S^arp-nOsed Ray, the 
Rouch Ray, the Thornback, and the Fire-' Flare. 

The third division is that of the slqpdet snake'; 
shaped kina : such as the Lamprey, (he Prjde, and 
. the Pipe Fish. ■ * 

The fourth division is of the sturgeon fipd its' 
variety, the Ising-glass fieh. « 

The last division may Aimpnse fieh of difT^ent 
figures and natures, that do not rank under ^the 
fymer divisions. Th^ are t|)e ^un Fish, the 
Tetroden, the Lump Fish, tbe Sea Snail, the Chi- 
mera, and the Fishing Frog. • Each of these has. 
somewhat peculiar in its powefs or its forms, that 
deserves to be remarked.* Th^description of the 
figures of these at least may compensate for -our 
general ignorance of the rest of their history. 
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' Of Cart^aginottg Fishea qf the Shark Mmd. 

Of al^the inhabitants of the deep, those of the 
shark kind ^re the fiercest and the most voracious. 
The smallest 6f this tribe. is not le^ dreaded hy 
greater fhh, -than man)^ that to appearance seem 
more powerful ; nor do aAy of them seem fe^rfiil . 
of attacking aqimalsfac^ above their size : bat th^ ' 
0>eat Whiter S^rk,' which is th^ taigest c^ Ae ^ 
kindj joins to the molt amaziog rapidity, the 
strongest appetitea fpc wischief ^ a9 he appro^chM 
nearly in^size \o the whale> he hr surpasses hifD iit 
strength' an^ celerity, in the formidable arrEiQge- 
ment of his.teeth, and his ioj^ati^I^l^ df^ire of 
plunder. * . ' " 

The white shark is sometimes ^e(;n to rapk even 
among whales fjfi'r magnitude; and is f'tuind front 
twenty to thirty feet long. Some assert that they 
have seen th^m of four thousand pound we^ht; 
and we are told , particularly of one, that had^ 
human corpse in bis bglly. TBe head is large, and 
somewhat Batted ; vth? snout long, and the eyei^ 
large. The. mouth*i6 enormously .wide; as^is tho 
throat, and capabls of s^fcllowing ^ man with grea^ 
ease. But its furniture of teeth is still more terri- 
ble : of these there are six rows, extremely hqrd, 
sharp-pointed, and of a wedge-like figure. It is 
asserted that there are seventy-two in each jaw, 
which make one hundred and forty-four in the whole; 
yet others think that their number is uncertaia; 
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asd fhkt, inf proportion as the. animal grows older, 
tb^ terrible instninientfl Of destruction are found 
to inerease. ,^Hh these the jaws both above and 
y 1>^6# fippear planted all over ; bat tlie animal had 
a pow*rof erecting or depressing them at plearare. 
When ^e Shark is at rest, they Ke quite flat in his 
uidnfb ; but Trheri he prepares to 8ei2e his prey, he 
ftreCts ttll this ^readful apparalUs, by the help of a 
- set of mugcIeB that joiA them to the jaw ; and the 
flnimat he .seizes ^ies pierced with a hundred 
Wounds in a ipomeift * 

Kor is t^s fisfi less terrible to behold as to the 
• r«st of bis form : his fiiis are largeT in proportion ; 
be tt furnished witH. great goggle eyes, that he turns 
'M&i ease on every^side, so as U» see his prey be- 
htAd him as well as before ; and his whole aspect 
ia lAbrked With a character of malignity: his shin 
also is- Ttto^, bard, and prickly; being that snb- 
. stance whtch covers instrument-cases,' called sha- 
green. 

As the' ^ark is thns formida:ble m his appearenccj 
My is he ailsti dreadful, from his conrage and acti'- 
vity. No fish can swim so fast as he; none so con- 
stantly employed in swimming ; he outstrips th« 
fwiAeat ships, plays round them, darts out befifre 
tiwof, refiims, seema to gaze at the passengers^ 
and alt the w4^le does not sfeem to exhibit the 
smrilest symptom of an effort to proJceed. Such 
attiaeiftg powers^ with sUch great appetites for de- 
stmctmin, would quisckly lAipeople even the ocean, 
but pftiv4d6tati^ly thfi shatlc's upper jaw projects so 
far above the lower, that he is obliged to turn on 
<»e side fnoC oh hi» back, as is generally supposed) 
teseifee his p'My. As this takes- some nriaU tira* 
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^ perform, the animal pursued seizes ^t oppor- 

tunity to make its escape. 

Stillj bowever, the depredations he commits a^e 
frequent and formidable; The sharlt is the dread 
of sailors in all hot climates ; where, like a greedy 
robber, he attends the ships, in expectation of 
what may drop over-board. A nian who uufbrta- 
nately falls into the sea at such a time, is sure to 
perish, without mercy. A saibr that was'tiathing . 
in the Mediterranean, near Antibes, .in the year 
1744, while he was 8wimmlt)|^ about fifty yards 
from the ship, perceived a monstsous' fish making 
towards hfm arfQ surveying him on every side, as* 
fish are oflen seep to look round a bait. The poor 
man, struck with ^rror at its approach, cried out 
to his companions in the vessd to take him oa 
board. They accordingly threw him a rope with 
the utmost expedition, ftnd were drawing him up 
by tiie ship's side, when the shark darted after him 
from the deep, and snapped off his leg. 

Mr. Pennant tells us, (hat the master of a Guinea ' 
ship, finding a rage for suicide prevail among his - 
slaves, from a notion the unliappy creatures had, 
that after death (hey should be restored again to 
tiftir families, friends, and country; to convince 
them at least that some disgrace should attend tfaem 
here, he ordered oae of their dead bodies to be 
tied by the lieels to a rope, and so let down into 
the sea ; and though it was drawn up again with 
great swiftness, yet, in that short space, the sharks 
had bit off all but the feet. Whether this story is 
prior to' an accident of the same kind, which hap- 
pened at Belfast, in Ireland, about twenty yean 
%gOj I will not take upon me to determine ; but 
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certain it ia^ tiiere aH Bome circumstances alike in 
hoih, tboagfa more terrible in that I am going 'to 
rdate. A Guinea captain was, by stress of wea- 
ther, driven into the harbonr of Belfast, with a 
lading of very sickly .slaves, who, in the manner 
above mentioned, took' every opportunity to throw 
themselves overHioard wiien brought up upon deck, 
as is i|BuaI. for the benefit of the fresB air. The 
captaili' perceivihg, among others, a woman slave 
attempting to drown' herself, pitched upon her as 
a proper example4cr the rest : as he supposed that 
th^y did npt'lAow the terrors attending death, he 
• order^ the woman to be tied with a rope under 
tfag atm-pits, and eo let her down into the water. 
When the poor creature was thus plunged in, and 
f abbut (jalf way down, she was heard to give a ter- 
i^ble* shriek, which at first was ascribed to her 
-^fears of drowning ; but soon afler, the water ap- 
pearing red aD round her, she was drawn up, and 
k .was fonpd that a shai^, which had followed the 

* ship, had bit her off from the middle. 

t Sach'is the frightful capacity of -this animal; 
nblhing that hasjife is rejected. But it seems to 
have a peculiar enmity ^to man :* when once it has 
tasted human fles^, it ^ever desists from haunting 
those places wher^ it expects a raturn of its'prey. 

It is even assertecf that aloi:^ the coasts of Africa, 
where these animals ase fpund in great abundance, 
numhen of the Negroes, who are obliged to fre- 
quent tb^ waters, are - seized and devoured by 
them ev*ry year. The people of these coasts are 
firmly of opinion, thA the shark loves the black 
man'a fledi in preference to the white ; and that 
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when men of difiereot colpurs'are in the waAer W^ 

getfaer, it always makes cWce of the former. 

However tbis be^ mea of all colours are equollji 
afraid of this animal, am) bave contrived diflTereivl 
methods to destroy him. In general, they deciw) 
their success from the sliark's own rapacity. Tho 
usual method of our sailors io take4)iip, iskby bai<h 
ing a ^reat hook with a. piece of beef or pork, 
which is thrown out into the sea. hy a strong cw^' 
strengthened near the hook with, an iron cb^in- ' 
Without this precaution, t£e shfurk would (|tuckly 
bite tbe'cord'in two, and thus ^ei b^M>| free/'Ii 
is no unpleasant arausemfnt ta obsei^ve thH^^bra- *■ 
cious animal coming up to survey the' bait, mrticu- 
larly when not pressed by-hunger.. He approaebet 
it, examines it, swims round it, seems fot* a wbU^ ^ 
to neglect it, perhaps apprehensive of the cord' and 
chain: he quits it for a little; but his appetite prevsr. :* 
ing. be returns ag^in ; appears preparing to. de- 
vour it, but quits it once more. When (be sailorsi 
, have sufficiently diverted thenipdive^ with bis difi-. ' 
ferent evoluUj>n^, they.tt^n make a pretence, by 
4rBwing the rope, as if intendibg.to' take the bait 
away ; it is then that the gfutton'a hunger eceitci'. * 
him ; he dftrtt ^ the bait^ vVt s'w«4low«< it, bosk 
and all. Soraetftne|, however, be do^s not so entirely 
gorge the whole, boi ^t be once more get» free ; 
yet even then, though wounds and. Ueedii^ wilb 
the hooic, he will «gain pursue the bait ttstil Jw is. 
taken. When he dnd? %he book lodged ii^his mani 
bis utmost efforts are then excited, bat in taw^ to. 
get fiee ; he tries with bis tCeth to cut the chain ; 
be pul^ with ^l his for(» to break th«Iiu-; he.^ 



N Google 



CARTILAGIMOnS FlSHES. 78 

nait sterna to turn Im Btomach inside ovt, to dit- 

gorge the book ; in this manner he continues his 

formidable though fruitlew efforts ; till^ quite spent, 

he aaficrs Ms head to be drafwn above watery and 

the nitofs, coDfining his tail by a hoose, in this 

manner draw him on riiip-bottrd, and dispatch him. 

Tfaift is done by beatii^ him on the head tiil he 

dies ; y«t even that is not effected irttfaont difiScuI^ 

and ilatiger ; the enormous creature, terrible even 

*m the agonies of death, still struggles trith his de- 

. stivers ; nor is there an animal in the world that 

is harder to. be hyied. Eren |rhen cat m pieces, 

tbe n).usc(e% still preserve fteir motion, and vibrate 

for sMoe minotes ^bee being separated from the 

v'body. Anb'ther i^ethocf of taking him, is by 

,$^ing a'berbed laftrnment, called a fizgig, into 

[i his..)Mdy, as he brvflhea along by ^he sideof the ship. 

. t, ^Aa, soon as heKts- tak^n up, to'prevent his flouncing, 

illief jppt off tfie tail with an axe, with the utmost 

's opedition. , ' 

^ Thia J* the manner in -which Europeans destroy ^ 

I ^t «faariE,-* but some >of*tbe Negroes along the 

/•„*• African coasfiake^ a bolder and more dangerous 

•* nwthod^ to- combat thiwr terriMe enemy. Armed 

. *witb nqfhtng more thaQ^4cnife,.tbe Negro pinngef 

. - into^he Crater, where he see? ttje'shark watching for 

, hi» prey, and botdly swims forward to meet him ; 

* " thoogii ^e greafi animal does not come.t6 provoke 

the'coRibat, he does n«t afoid jt, and ^suffers the 

nan tO' approach him : but just as he tarns npoq 

his side to seize the aggressor, the Negro watches 

the opporlanity, plonges his 'knife into the fish's 

h^lyi and pursnes his blows with such success that 

he lays the ravenous tyrant dead at the bc^tom : he 

% 
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soon however retuniSj fixes the fish's head Id a noo«e, 
and drags him to-shorej where he; makes a noble 
feast fi^r the adjacent viUages. 

Nor is man the only enemy this fish tuis to fear ; 
the Reraora, or Sucking Fishj is probaUy a still 

treater, and follows the shark every where. This 
sh has got a power of adhering to whatever it 
sticks against, in the same manner as a cupping- 
glass sticks to the human body. . It is by such an 
apparatus that this animal sticks to the shark, and" 
drains away, its moisture. The seamen, however, ,. 
are of opinion, that it is seen to E^nd.on the shark 
for more friendly purposes, to point him bis prey, 
and to apprize him of his danger. £or this reason 
it has been called the Shark's Pilot. '■ 

The shark so much resAnbles the whale in size, ", 
that some have injudiciously ranked it in the cjass <>. 
of cetaceous fishes': bat its real rank ds in the place » 4 , 
here assigned it, among- those of the cartilaginous 
kind. It breathes with gills and lungs,, its bones, r^ 
are gristly, and it bring^ forth sevieral living yoang^ ' •* 
* Belonius assures us, theft ^e sttw a f^ale shark ' 
produce devtn live young ones at a*time. ■ But I **,, 
will not take npon'hie to iu>iloh foe the veracity of « 
RondeletiuB, who, when ttdking of the blye Aark) ' . ' 
says, that the female will permit her small brtoo, * • 
when in danger, to swim down henmonth, and take . 
shelter in her belly. Mr. Pennant, indeed, seeim * * 
to give credit to the story, and thinks that tiiis fish, ^ 
like the Opossum, may have a place fitted by Nature 
for the reception of her young. To bis (pinion 
much deference is due, and it is sufficient, at least,, 
to make us suspend our dissent ; for nothing is sa 
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cmtftiDptible as ^at affectation of wisdom which 
.some d^play, by unii^eraal iacrednlity.* 

Upon the whole, a shark, when living, is a very 
formidable animal ; and/when dead, is of very little 
valne. The flesh is hardly digestible by any bat 
the Negroes, who are fond of it to distraction ; the 
liver affords three or four quarts of oil ; some ima- 
ginary virtues have been ascribed to the brain ; and 
its skin is, by great labour, polished into that 
substance called shagreen. Mr. Pennant is of 
opinion, that tiie female is larger tbao the male in 
all this tribe ; which would, if confirmed by expe- 
rience, make a striking agreement between them 
and birds of prey. It were to be wished that suc- 
ceeding historians would examine into this ohaerva- 
t.ion, which is offered only as a conjecture ! 



Of CartUagmoua FlM-JUk, or the Ray Kind. 

X HE same rapaci^ which impels the shark along 
the surface of the water, actuates the flat fish at 
the bottom. Xess active and less formidable, they 
creep in security along the bottom, seize every 
thing that comes in their way ; neither the hardest 

[* Shark), aa weU ai the 'Ray tribe, bring forth their young; 
aUve, more than one at a time, and each enclosed in a square 
faornf case, termioated at the four corners by slender filaments. 
AAn being in the water soroe time, these natural pouches open 
at one end, and the young fish escapes from his confinement. 
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eAc^ not thi sfaitepfst Bphrtb glv^ pratedddn Uf thtt 
animals that bebr them: tb^r insitiable liufi]^* 
is sHch/tbat tbej devoHr aii ; and thd ft»ce of 
their stoniech ift so great, tkit H' euily digcitrf 
thetn. 

The whole of thid kind resemble each ottier t«|^ 
strongly in their figare ; nor is it easy tritboot e^-j 
j^rtenee td distingoish one from another. The 
stranger to tM» dangerous tribe may imagine he i^ 
Only handling a skate, when be is instantly struck' 
numb by the torpedo ; be may soppose be hatf 
coogfat a thornback, till be t$ slung by the fi^e^-flare. . 
It vrill be proper, therefore, after describing tb^ 
genera] figure of these animals, to mark th»r Hf-^ 
ferenees. 

All fish of the ray kind are broad, cartibginous, 
swimming flat on the water, and having spines on 
diSerent parts of their body, or at the tail. Thejr 
all have their eyes and mouth placed quite under 
the body, with apertures for breathing either about 
or neartbem. They all have teeth, or a rough bone, 
which answers the same purpose. Their bowels are 
very wide towards the mouth;, aVd go' oh dimii^tsh- 
ing to the tail. The tail is very difierently shaped 
from- tbat of other fishes ; and at firsfc nj^t more 
nesembling that c^ a quadruped, being narrow, and 
ending either in a baniclu or- a point. But' what 

Time receptacles are, in tbe Shark, of a peHaeld hqr^-cwletir, 
tenninated at the corners by very long slender filaments, which 
are generally found twisted round' coral, na-weedt^ and dt&er 
aubatance;^ to prevent their being drivoa on- shore beTore the 
joung are excluded : those of the Ray tribe ate black, with the 
filamema hardly longer than tbe case, and we frt^aendy cnt oti 
oarahoFOi-ia great abundance.] 
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Ibey ^te f^hiefly distinguished by. is their spines qr 
pricl^les, -whrch th^ different spiciee have qn dif- 
ferent parts of their body. Some are armed wjth 
spines l^ot^ ^bpye and below-; others have them Qji 
' the,upper,pa^t only ; some have their ipines at th^ 
tail ;''sotqe have tiiree rovrs of theoif and others but 
one. These pj[)ckles in some are comparatively 
soft pad fjpe^le ; those of others, strong and pier- 
cipg, 1^9 sniallest of these spipes are usually 
iocliniog. towards the tail ; the Itirger towards the 
bead. 

It is hy the ^spines that these animals are distinr 
gpished fVpm each other. The skate has the nniddl^ 
of the back loughj and a single row of spiuei 
on the tall. The sharp-nosed ray has ten spines, 
that afe situated thyards the n^iddle of the hack. 
The Tpogh ray has its spines spread indiscriminately 
pver the wbole hack. The thomhack has its spines 
- disposed jn -three rows upon the back. The fire- 
flare has hut one spine, but that indeed a terribly 
one. This dangerous weapon is placed qu the tail, 
about four indies from the body, and is not Ies9 
than fiye inchei^ long. ' It is of a 0inty hardness, the 
sides thin, sharp pointed^ and closely and sharply 
bearded the whole way. The last of this tribe that 
I shall mentipn is the torpedo ; and this animal ha^ 
BO spines that can wouncT; hut in the place of then) 
it is poBse'ssed of one^ of the most potent and extra- 
ordinary faculties in ne^ure. 

Such aire the ppndiptfl differences that may ena- 
ble us to distinguish animals, spme of, which ar« of . 
T?ry gfeat use (b mankind, from others that are 
terrible and no^^ipuB. With respect to their u&es. 
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tbe sittiilitqde am{{ng them, M to their nature, ap* 
petites, and conformation, is ^perfect and entire. 
They are alt as voracious as the; are ptent3F ; and 
as dang^roas to a straiTger as useful to liim who can 
distinguish their differences. 

Of all the larger fish of the s^a, thew ar% the 
most numerous ; and they owe Vieir tiumbeni to. 
tJietr size. Except the white shark and cachalot 
alone, there is no other fish that has a swallow large ^ 
enough to take them in : and their spines make 
them a still more dangerous morsel. Yet the size 
of some is such, that even the shark himself is una; ' 
ble to devour them : we have seen some of them in 
England weigh above two hundred pounds ;^ but 
that is nothing to their enormous bulk in other 
parts of tbe world. Labat tells' us of a protU^ous 
ray that was speared by the Negroes, at Guadaloupe, 
which was thirteen feet eight inches broad, and 
above ten feet from the snout to the insertion oithe 
tail. "Jrhe tail itself was in proportion, for it was no 
less than 6fleen feet long ; twenty inches broad at 
its insertion, and tapering to a point. The body 
was two feet in depth ; the skin as thick as leather, 
and marked with spots ; which spots, in all of this 
kind, are only glands, that supply a mucus to Inbri- 
- cate and soften the skin. _ This enormous flsh was 
utterly unfit tb be eafpn by Europeans j^ but the 
Negroes chose out some of thenicestbits, and care^ 
fuHy salted theni up as a mokt favourite grdvision. 

Yet, .large as this may ee^ro; it is *ery probable 
that we have, seen only the smallest of the kmd; 
as they generally keep at the bottom, the largest of 
the kind are seldom seen ; and, as ^ey may pro- 
bably have been {^wiogf for ages, the eitent ©f 
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their tnagnitade is unknown. It is generally sup- 
posed, however, that they are the largest inhabitants 
of the deep ; and, were we to credit the Norway 
Bishop, there are some above a mile over. But to 
suppose an animal of such magnitude is absurd; 
yet the over-stretching the supposition, does not 
destroy the probability that animals of this tribe 
grow to an enormous size. 

The Ray generally chooses for its retreat 8ucl\ 
parts of the sea as have a black muddy bottom : 
the large ones keep at greater depths; but the 
smaller approach the shores, and feed upon what- 
CTer living animals they can surprize, or whatever 
putrid substances they meet with. As they are 
ravenous, they easily take the bait, yet will not tonch 
it if it be taken up and kept a day or two out of 
water. Almost all fish appear much more delicate 
with regard to a baited hook than their ordinary 
food. They appear by their manner to perceive 
the line, and to dread it; but the impulse'of their 
hunger is too .great for their caution ; and, even 
though they perceive the danger, if thoroughly 
hungry they devour the destruction. . 

These fish generate in March and April ; at 
^hich time only they are seen swimming near the 
surface of the water, several of the males pursuing 
one female. They adhere go fast together in coi- 
tion, that the fishermen freqifently draw up both 
together, though only one h^t been hoiked. The 
fetftales ^e' proline to an, extreme degree; there 
having beep no less than .three hiindred eggs taken 
oot of the body of a single tay. 'These eggs are. 
covered' with a tough homy spbstqncej which tljey 
, acquire in the* womb; for befgre tliey descfend into 
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that, they are altached to the ovary pretty much fit 
the same manner as in the body of a pullet. From 
this ovary, or egg-bag, as it is vulgarly called, the 
fish's eggs drop one by one into the womb, and there 
receive a shell by the concretion of the fluids of that 
organ. When come to the proper maturity, they 
are excluded, bat never above one or two at a time, 
and often at intervals of three or four hours. These 
eggs, or purses, as the fishermen call them, are 
usually cast about the beginning of May, and they 
continue casting during the whole summer. In 
October, when their breedijpg ceases, they are ex- 
ceedingly poor and thin ; but in November tbeyj 
begpn to improve, and grow gradually better till 
May, when they are in the highest perfection. 

It is chi^y during the winter season that our 
fishermen take them ; but the Dutch, who are in- 
defatigable, begin their operations earlier, and fish 
with better success than we. The method prac' 
tised by /he fishermen of Scarborough is thought to 
be the best among the English ; an(^ as Mr. Pen- 
nant has given a very succinct account of it, I will 
take leave to present it to the reader. 

" When they go ont to fish, each person is pro- 
" vided with three lines : each man's lines are fairlv * 
" coiled upon a flat oblong piece of wicker wwk ; 
" the hooks being bailed and placed very /egnlarly 
'' in the centre »f tile coil: Each line is furnished 
" jvilh two hundred ajid eighty hooks^ at the dia- 
" tance%f ^x feet.two inches from'eachother. . The 
" hooks'are fiisten^ to li^es of twisted borse-haur^ 
" twenty-8even"nidfe*in length. 

" When ■ ^shing, there are always tlivee*niea in ' 
" te(;h.coble; and con^cqi^ntly nibe'bf Ute«e lia«8 , 
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" are fastenedtogethcr find used u one; tjne, '^s« 
" tending in length near ttiree miles, and farni^bed 
" with above two thousand Ave hundred hooks. * An 
" anchor and a buoy are lixed at the first end of the 
"line, and one more at, each end of e^ch man's 
"lines': in all, four anchors, and four buoys made 
' of leather or cork. The line is always lai^l across 
" the cuiTent. The tides of flood and ebb, continue 
" an equal time upon our coast ; and, when undis- 
' turbed by winds, run each way about six hours. 
" They are so rapid that the fiphefinen can' only 
" shoot and haul their lines at the turn of the tide ; 
" end therefore the lines always remain upon the 
' ground about six hours. The same rapidity of 
' tide prevents their using hand lines ; and there- 
' foi% twoof the.people commonly wi:ap themselves 
'' in the sail,' and sleep, while the .Other, keeps a 
" strict l(»olirOut, for fear of being run down by 
" ships, and to observe the weather;, for storms 
' of%en rise so suddenly, that it is Sometimes' vvith 
' extreme difficulty they escape to the shore,. though 
'' they leave their lines behind them. 

," The coble is twenty, feet six, inches long, and 
' five feet extreme breadtb. It is about one ton 
■' barthep, rowed with three pair of.oars,ia[id ad- 
' miraWy coijstriicted for the purpose of encquuter- 
' ing. a. mountainous sea.; TheyhoistsaiLwlie^ liie 
'.Vind suits. ■■ I ■■ i . ■ ■; ■ 

"The fiv(!-men^boat .is forty feet:Iong, fifteen 
'.broad, a|fd iwenty-five tons buflhen. It .is, so 
'.j^atl^d, ttiough. na,vigaie4jl>>.Bvt. nicn^ftjjd ^ bp^-j 
■' b^caqse ftn^ .cjC the j»en.isUxed to ,9af>k; jtfi^^^fes 
-' notjiJ^liafi* iB;. tlje piT96t^,wi(^>(fee oi^tr ft>i8i,i;iA'* 
':vi)r:ftbl¥,fi4BrH^«pi.3go,^ijjthene hs3l(|i:tft,.the..^r- 
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** ting-MMTj at YannonA^ the ktter end of Sep- 
" tember, and return about the middle of November. 
" The boats are then hid ap until the beginning 
" of Lentj at which time they go off in them to 
*' the edge of the Do^^r, and otiier placet, to flsh 
" for turbot, cod, ling, skates, Ac. They always 
** take two cobles on board, and when they come 
" npon their gronnd, andior the boat, throw ont 
" the cobles, and fish in the same manner as those 
" do who go from the ^re in a coble ; with diis 
" difference only, that here each man is {VOTided 
" with double the quantity of lines, and, initead of 
** waiting the return itf the tide In the coble, return 
" to the boat and bait their other lines ; thus 
" hauling one set, and shooting another, every turn 
" (tf tide. They commonly run into ^ harboar 
** twice a we^, to deUver their fish. The five-men- 
" boat is decked at each end, but open in the middle, 
" and has two long sails. 

" The best bait for all kinds of fish, is flresh her- 
*' ring tml in pieces of a prc^r sice ; and, notwith- 
" standing what has been said (e tite contrary, Aey 
*' are taken there at any time in the winter, and all 
" die spring, wheaerer ^e fidiermen put down 
** Aeir nets for tluit purpose : the five<men-beat8 
" dways take some nets for Ihfd end. Kemt to 
** herrings ere the lesser lampreys, which gobm all 
" winter by land-carriage from Tadcasler. ^e^ 
** next hails in esteem are snail haddocks cut ia 
** pieces, sand wwms, muscles, and fifeipeb t and 
" lastljr, v^n none of these can be foand, ttey use 
" InBock's fiver. Ilie hooks used there are m«di 
*'BmaBer than those oiplayed at kdand and 
" NcvfoiuiAuid. Experience fan thown JM^he 
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" lu^r fish will take a living small one upon the 
" book, sooner than any bait that can be put on ; 
" therefore they use Buch as the Bah can evvallow. 
" The hooks are two inches and a half long in tb« 
" shank ; and near an inch wide between the shank 
"and the point. The line is made of small cording'^ 
" and is always tanned before it is used. All th^ 
" rays and tarbots are extremely delicate in their 
" choice of baits : if a piece of herring or haddock 
" has been twelve hours out of the sea, and then 
" used as a bait, they will not touch it." 

Such is the manner of fishing for those fish that 
vsttally keep near the bottom on the coasts of Eng- 
land ; and Dnhamel observes, that the beat weather 
for succeeding, is a half calm, when the waves an 
jnst curled with a silent breeze. 

But this extent of line, which runs, as ire have 
wen, three miles along the bottom, is nothing to 
Hint the Italians throw out in the MeditemuieH. 
Their fishing is carried on in a tartan, whic^ is a 
vessel much larger than ours; and Uiey bait a line 
of no'less than twenty miles long, with* above tea 
or twelve thousand hooks. This line t« called the 
paraiina ; and the fishing goes by that of the {»•• 
lag^. This line is not regalarly drawn every nx 
boars, as with as, but remains for some time in the 
lea; and it requires the space of twenty font to 
Vake it up. By this apparatus they take rajrt, 
sharks, and other fish ; some of which are above a 
thousand pound weight. When they have canglit 
«ny of this magnitude, they strike them through 
with an harpoon to bring Uiem on board> and IdU 
Aem ss fest as they can. 

Q 2 
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This method of catching Bsh is obviously fatigain^ 
and dangerous ; but the value of the capture gene- 
rally repays the pains. The skate and the thornback 
are very good food ; and their size, which is from 
ten pounds to tvro hundred vreight, very well reward* 
the trouble of fishing for them. But it sometimeb 
happens that the lines are visited by very unwel- 
come intruders ; by the rough ray, the fire-flare, or 
the torpedo. To all these the fishermen have the 
most mortal antipathy; and when discovered, 
shudder at the si^t : however, they are not always 
so much upon their guard, but that Ihey sometittiea 
feel the different resentments of this angry tribe.; 
and, instead of a prize, find they have caught a via- 
xlictive enemy. When such is the case, they take 
care to throw them back into the sea with the 
swiftest expedition. 

The rough ray inflicts but slight wounds with tiie 
prickles with which its whole ' body is furnished. 
To the ignorant it seems harmless, and a man would 
at first sight venture to take it in his hand, .without 
any apprehension ; but he soon finds, that there.is 
not a single part of its body that is not arcned.witb 
spines; and that there is no way of seizing the ani- 
mal, but by the little fin at the end of the tail. . 

But this animal is harmless, when compared to 
the fire-flare, which seems to be the dread of even 
.theboldest and most experienced fishermen.' ThV 
-weapon with which Nature has armed this animal, 
. which grows from the tail, and which we described 
as barbed, and five inches long, hath been an instrqr 
ment of terror to the ancient fishermen as well m 
the moderns ; and they have delivered many tremen- 
dous fables of its astonishing effects. Pliny, JEWan, 
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and Qp{)ian, bare 'BuppliecL it with 'A feilom tbbt^ 
^ects even the inantimie creation :'. trees that are 
atrack -by it, inatantly lose (heu: verdure t 'find rockd 
diemselveB are incapable, of resittibf^ the potent* 
poison. The enchantress Circe anned Mr son with' 
a apear headed with tbe spine of tiie trygoo, as the 
most ^resistible weapon eha could furnish him with ; 
a i^eapoh Uiat soon afier was to be the death of his 
own father. . 

' . That spears and darts, says Mr. Pennant, might 
in very early times have been headed with this bone 
tnUead of iron, we have no doubt. Tbe Americans 
head their arrows vrith the bones of fishes to this 
day; and. from their hardness and sheq)nes8, they 
are no contemptible weapons. But that this spine 
is possessed of those venomous qualities ascribed to 
it, we have every reason fo doubt ; though some 
inen of high reputation, and tbe whole body of 
fishefrmen, contend for its venomous effects. It is, 
in &ctj a weapon of offence belonging to this ani- 
mals and capable, from its barbs, of inflicting a very 
terrible wound, attended with dangerous symptoibs; 
but it cannot he possessed of any. poison, as the 
spine has no sheath to preserve the .supposed TOnom 
en its surface ; and the animal has no gland thtf 
separates the noxious fluid : besides, all Uioseani- 
mi^lhat ue furnislied wiih enven^ed fangs, or 
'^stingSj seem to have them strongly coiraected with 
thi^i^ safety and existence ; ' they never part with 
them; tfatfre is an aipparatos of poisom prepared in 
the body to accompany their exertions : and when 
the fertgs or stings are taken away, the animal lan- 
guishes and dies. But it is otherwise with the spine 
«f the fire-flare ; it is fixed to :tbe tail, as a quill is 
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into the tad of a fowl, and it annQalfy ibed in tiie 
■ame mftniier : it may be neeauary for the creatara'a 
d^ence, but n no my ntcetKary for its existence. 
The'woand infficted by an animal's tail, has some- 
thing terriUeio the idea, and may from tbtince alon« 
be rappoaed to be fatal. From h«i(x terh>r mi^t 
have added poiaon (o the pain, and called np ima- 
gined dangvn : the Negroea universally believe that 
the atin^ is poisonous, but they never die of the ' 
wound ; for, by opening the fish^ and laying it to 
At part injured, it effects a speedy cure. The 
rii^tnen of the retaedy provci the innocence of tlie 
wound.* 

The Torpedo is an animal of tills kind, equally 
formidable, and well known witii the former ; bnt 
die manner of its operating is to this bonr a mys- 
tery to mankind. The body of this fish is almost 
jeircolu', and thicker than others of the ray kind ; 
the akin is soft, imooUi, and of a yellowish colonr, 
narked, as aU ti>e kindj with lai^e annalar spots ; 
the eyes very small ; the teil tapering to a point} 
and tbe weight of the fish flrom a quarter to fifteen 
poonds. Redi foand one twenty-foar poonds weight. 
To a9 outward appfearaace, it is furnished with ao 
tetraordinary powen ; it has no muscles formed for 
particularly great exertions ; no intemid con^Nrma- 
tion perceptibly di&ring from the rest of its kind : 
fHaadindNit anaocountable power it posseasUj 
that} tfie inatunt it it touched, it numbs not only tin 
IiumI and arm, hut seraetimei dso the whde body. 

£* The aasaoat of tba vcooaiaus profrartiM of this ipiMv n 
ve^ u thst it » ihed annuBlly, appears ta be altogether fabuloua. 
It U probable that by iu great streogtb, it may l» able to inflict 

afsMiMlj hernial wmti-') 
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The AoA. raceif«d. by aH McovhU, noM moahUt 
ifae Btrdce of an ctectncil mMliiBe ; aaddm, tin- 
g^iag. aad ptunfiil. " Tbe inttaat," layfl K aw pfc^ 
" I to«efced it wHb my haoit I f«it • terrible suriK 
" tun U ny ara, and •• ^ «p at the irtionMor, 
" E«CR if one treadt vpoa it frilh the shoe oa, it 
" affacts DDt. otaly the leg, bat tbe wb«)e tUgk 
^' apwarib. Thoae wbo touck it wWti Iba ftiot, ere 
" seised iHtb a Mronger palpitation tbeneren tbeM 
" wbo tpucb it with the band. Tbii nnmtiaait 
" benv-DO resemblance to that n^idi we fed wbca 
" a nerve iia a long time pvewedj and tbe footia nM 
"to be 8deef);..it rntbcr appevt like a ita^dca 
" vapovri wbiofa paiiing Ukroagb *bK porai in as 
" instant, penclrBtettotbeTcry ipringkof hie, from 
" wbcnra H diffases itadf over the wht^body, and 
" gives real pain. Tbe nerves arc so affected, diM 
" tbe person struck imagines all tbe bones of his 
" body, and particalarly thoee of the limb that re- 
" eeired the blow, are driven out of joint. All this 
" is aeconkpaaied wi^ an untvenal tremor, a 8ick>- 
" nesB of the stomach, a general conv aisiooi and a 
" total SDspension of the feculties of Ihe.mind: la 
"short," coatinucs Kempfer, '' soch: isthOipaioj 
" that all tbe force of our promises :aad anttiori^ 
" coaM not prevail uptm a aeanian to nndrrgp tiM 
" shock a second time. A Negro indeed, that vras 
" atanding by, readily nndertook to tbach the ton- 
" pedo ; and wBs seen to handle it wHbont feelir^ 
" any of iia effects. He informed «e, UM his whofe 
" secret consisted in keeping in his breath ; end we 
" found, upon trial, that tbie n)ctbod answered with 
" oofselves. When we held in ew br«atb« tbe tor* 
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'' pedo wM harmlMs ; biit when we InwaUied tver 
'f 90 liMle, its efficacy took place." 
^1 K^mpfer has very SvelP described tfae elects tii 
■tliis sniinarB shock) but »uccee«ling- ekperience has 
ftbtindatitlr convinced UB, that holding in the breadi 
tio way g;uapd9 agarnet its- violence; Those, there- 
§t)itt, who, depending on th&t receipt, sboald play 
with « torpedo, would soon find -themselves pain- 
fdity: nndeceiVed : not but' that this fish m&y be 
many times toiiched with perfect -security ; for it is 
.li«(.'upon every octiasion that it exerts its potency. 
itc«iarriur> who .made -several trials uponthts ani- 
naT, has atleasttcoiiTinced'the world that it is not 
■ccessariiyi; brdAiy' an effbrt, that the torpedo numbs 
Iheihahd'of hini that touches it. He tried several 
itinie^,;and could easily tell when the Hsb intended . 
Jttie' stroke, 'and when it was about to continue harra- 
Jeis. •■ Always before the Bsh intended the stroke, 
■Hifletfened tfae back, raised the head and the tail ; 
And then, by a violent contraction in the opposite 
-dlrection> stnick with its back against the pressing 
finger ; ami the body, which before was flat, became 
immpedand round. 

.'But we must not infer, as he has done, that the 
vrfiole'iefTect.of this animal's exertions arise from 
■the '^eatness Xti the blow wtncfa the fingers receive 
^'the -instant they are struck. We witl, with him, 
■allow iihflt' the stroke is very pow«'ful, equal to that 
';pfa'inu^et-ball, since he will have- it so; but it 
is very ^wetl' known, that a blow, though. never so 
'^eat, on the points of the fingers, diffnses no namb- 
■taess-'over the whole body : such a blow must break 
'tiie ends of the fingers indeed, but would hardly 
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iinnib the Bhouldet*. Those blows thsl numb,' murt 
be applied immi^diately to aome great and leading 
. nerves, or to a large surfece of the body ; a power* 
Jul stroke applied to-lhe points of the Bitgers wUi 
be eKcessively painful indeed, but the nambneu 
will not reach beyond'the fingers themselveg. We 
mast, therefore, look for another caoBe producing 
the powerful effects wrought by. the torpedo, i ' 

Others have ascribed it to a tremulous, motion 
which this animal is fouDdto possess, somewhat re* 
sembling that of a horse's skin, when stung by.H Hy. 
This operating under the touch with an asnaaing 
-quickness of vibration, tfaey suppose, produces the 
uneasy sensation described above ; something similar 
to what we feel when we rub plash cloth against 
the grain. But the cause is quite disproportiooed 
to the effect ; and so mudi beyond our experience, 
that this solution is as difficalt as the wonder we 
irant to explain. 

The most probable solution seems to be, that the 
shock proceeds from an animal etecbicity, which 
this fish has some bidden power of storing up, and 
producing on its most urgent occasions. Theshocks 
are entirely simihr ; the duration of the pain is the 
aame ; but how the animal contrives to renew the 
charge, bow it is prevented from evaporating it on 
contiguous ol^ects, how it is originally procured, 
these are difficulties that time alone can elucidate. 

Bat to know even the effects, is wisdom. Certain 
it is, that the powers of this animal seem to decline 
with its vigour ; for as its strength ceases, the force 
of the shock seems to dtminish ; till, at last, when 
the fish is dead, the whole power'is destroyed, and 
-it i^ay be haadled or eaten with perfect secarity : 
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on the contrary, when immediatoly tekeQ oat d 
the sea, its force is very great, and not only afiect* 
the hand, but if even touched with a stick, the per- 
son finds himself sometimes affected. This power, 
however, is not to be ext^ided to the degree that 
some woald have us believe ; m reaching the fisber- 
men at the end (tf the hne, or numbing fishes 
in the tame pond. Godignus, in bis History of 
Abyifiinia, cairies tbia quaUty to a most ridicubus 
excess : he tells us of one of these that was pat 
into a basket among a number of dead fishes, and 
that the next morning the people, to their utter 
astonishment, perceived, that the torpedo bad 'b&- 
tuaHy numbed the dead fishes into. life again. 

To conclude, it is generally supposed ^t the 
female torpedo is much more powerful than tJbe 
male. Lorenzini, who has made several expert 
ments upon this animal, seems ctmvinced that its 
power wholly resides in two thin muscles that 
cover a part of the back. These he calk the trem- 
bling fibres ; and he asserts that the animal may be 
touched with safety in any ottwr part. It is now 
known also, that there are more fish than this of 
the ray kind, possessed of the numbing quality, 
which has acquired them the name of the torpedo- 
These are described by Atkins and Moore, asd 
found in great abundance along the coast of Africa. 
They are shaped I^ a mackarel, except that the 
head is much larger; the effects of these seem 
also to differ in aOme respects. Meore taika of 
keeping his hand uptm the anissal ; which in the 
my torpedo it ia actaally impoasUtle to do. " There 
'* was DO mui in the compaay," says he, " that could 
" bear to keep hia hwd an tl^ aniBHi (he Iwentieth 
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^ put of ft ninnte, it gftve bin so g^rot piin : bat 
" mpon taking tbe band nynj, tbe nnmbneu went 
" f4[, and aU wbi wdl again. This nambing qua- 
" lity continned in tbia torpedo even after it was 
*' dead { and tbe very ikin was still poaieued of its 
" extraordinary pownr till it became dry." Conda- 
Bine informi oa <tf a 6tb poueased of tbe powers 
of tbe t(Hpedo, ef a ibape T«ry different firom the 
fiinner, and every way resembling a lamprey. This 
•nitoal, if toucbcd by tbe band, ot even with a 
■tide, instantfy benumbi tbe hand and arm to the 
vmy ihoalder ; and sometimes the man faUs down 
■Oder 4he blow. These aninali, diereEi>re, most 
•iect Ifae uervoai aystem in a different manner from 
Ibo former, boA witii respect to the manner and 
file intention ; but how thii effect ii wroogbtj we 
Hfoitt be content to dismiss in obscority. 

^Prom a series of experiments made fay Mr. 
Walsh, and commanicaled to the Royal Society, it 
appears AaH the powers of this animal are parely 
^iectnc ; though no spark coold ever be discovered 
to proceed from it, nor were pith-balls ever affected 
by it. " A live Torpedo," says this ingenious experi- 
Aentelist, *' was placed on a table ; round another 
table stood five persons insalated ; two brass wires, 
each thirteen feet long, were suspended from the 
ceUiog by mlken strings; one of these wires rested 
by one end on the wet napkin on which the fish 
by ; 'the other end was immersed in a basin fiill of 
water ]rfaced on a second table, on which stood 
fbar other basins likewise full of water : the first 
person put a finger of one hand in the basin in 
si^idt the wire was ianmersed, and a finger of the 
other band in a second basin : the second parson 
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pot a finger of one hand in this hmt ibanii, juul ^ 
finger of theother handin (he'titiiyl'; atidso on' 
successively^ till the five p^ons ■ .tQtBtjmmt»bsd 
with one anolher by the watec ioi tbe-.l)eaiiit. la 
the last basio, one end of the second )yrire y/bB iHi" 
mersed, and with the other end Mr Wel^ touched 
the torpedo ; when five persons f^ a .coinmotiob*' 
which difiered in nothing from thtH oi' .the J^ydeni 
experiment, except in the degree of force. Mr. 
TValsh, who wag not in -the circle'of coodilcttOQ^ 
received no shock. Thifl experiment, was repeatedl! 
aeve^l times, even with eight 'persoits, -and Alwij* 
with the same success, 'T|ie action -of' the torp6^ 
is communicated by the same medinms as^that oC 
the electric fluid. The bodice whicb intercept tjbv 
action of the one, intercept likewise; the. Botiob i^ 
the other. The effecla produced by :tbe torpe^ 
resemble in every respect a>weak electricity. This 
exhibition of the electric power's of the toipedf^ 
before the Academy of Lja RoiObdie,- was at a owet- 
iog held for the purpose,: in my apartm^pt, on the 
fiSd of July, 1772, and atandfl register^ in the 
Journals of the Academy, ' . .' 

" Theeffectprodacedby the to^edo, when inair^ 
appeared, on many repoi^ed e^pjerjisents, to, be 
about four times as. strong as when in water. The 
numbness produced by tiie shof:k of the torpedo 
was imitated by artificial electricity, .«Qd shown to 
be prodncible by a quick concussion of 'minute 
sho<^8. This, in the torpedo, may be effected by 
the successive discharges of bis numerous cylinders, 
Uie organs of its power, in the nature of a running 
0re of musquetry ; the strong single shock may be 
|)is general volley. In the continued effect, as well 
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■9 the inatantaneouB, his eyes, which. are UBuallj 
promiQent, are withdrawo into their sockets. A 
coated vial was applied to it, but could not be 
tharged." 

The organ? of ihi» electric matter are placed on 
each Bide of llie cranium and gills,- reaching from 
thence: to the semi-circular cartilage of each fin, and 
dispersed over the whole space between the skin of 
tiie upper- and of the under surface of the fish: 
Ihey at-e tbickpst at the centre, and become gradually 
thinner; lovvftrdB; the extremities. Each organ con- 
aiate wt^Uy of peipeodicular columns, reaching 
from the upper tp the. under surface of the body, 
varying in length, according to the thickness of the 
parts of tfie body, where they are placed. The 
columns are attached to each otber by strong inelas- 
tic fibres, passing directly from one to the other. 

Two other, fishes are known to possess this ex- 
traordifiary.powier: the electrical Eel, which i» able 
to give^ shock even ^eater than the torpedo ; and 
the electric .^ilarus, whose shock is much less vigor- 
-ous thatf -fflth^r of the others.3 



CHAP. IV. 

Ofthe^Zampr^, and its Affinitiss, 

X HERE is a species of the Lamprey served up 
as' a great -delicacy among the modern Romans, 
very' different from olirs. Whether theirs be the 
manena of the ancients, I will not pretend to say ; 
but there is nothing more certain than that our lam7 
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prey n not. The Roman lamprey a^ces with the 
ancient fish in being; kept in ponds, and considered 
by the luxurious as a very ^eat delicacy.* 

The Lamprey known among us is differently 
estimated, according to tbc season in whidi it is 
caught, or the place where it has been fed. Those 
that leave the sea to deposit tb«r spawn in fresh 
waters are the belt ; those ihat are entirely bred is 
our rivers, and that have never been at ses, are 
considered as much inferior to the tatmer. Tboae 
that are taken in the months of Sbrcfa, April, or 
May, just upon their learing the sen, are re^oned 
very good ; those that are caught vkar they bwe 
cast tiieir spawn, are found to be flabby and of 
little value. Those caug^ in serend of the riven 
in Ireland the people wiH not ventare to touch ; 
those of the English Severn are considered as the 
most delicate of all other fish whatever. 

The lamprey much resembles an eel in ita generri 
^pearance, but is of a lifter cdoor, and rattnr 
B durarier make. It dtSers howevw in the mouth, 
which is round, and placed rather oUiqady bdenr 
the end of the nose. It more resembles the mouth 
of a leech than an eel; and tbe animal hu a 
fade on the top of the head through which It 
qMuts water, as in the cetaceous kind. There are 
seven holes on each side for respiration ; and the 
fins are ftMrmed rather by a lengAening out of ^ 

[* The fish oQuiderad by the Sflmant n one of Atir dilef 
dslicaoea, wn the BomaB Minn» : it k of ibe ne woi ap- 
pearance of 00 eel, but hu no pectonl fine, wd oeij • aiia^ 
bteathing-hole on each eide of the neck. It is « oatiTe of tbe 
MediterraDean leaa, end of a dark greeniA browD> thickly 
veriegsted withdidi yelhwirreguhr mi^.] 
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dcinj than any Bet of bona or vpines for that par- 
pose. As the moDth is formed resembliB^ that <^ 
a leech, so it has a property resembling that aniiDal 
of slicking close to and sncking any body it is ap- 
plied to. It is extraordinary the power they have of 
adhering to stones ; which they do so firmly as aot 
to be drawn off without some difficulty. We are 
told of one that weighed but three pounds ; and 
yet it stuck so firmly to a stone of twelve pounds 
that it remained suspended at its mouth, fromwhidi 
it was separated with no smaU difficalty. This 
amazing power of snction is supposed to arise from 
the animal's exhausting the air within its body l^ 
dw hole over the nose, while the moaOk is ckwely 
fixed to tfae ohgect, and permits do air to «)ter. It 
wiHild be easy to d^rmine the weight this anioud 
is tbus.able to sustain ; which wUl be eqaal to the 
weight of a< column of air of equal diameter with 
dK fish's mouth. 

From some pecnUarity oS fonoation, this animal 
swims genonlly with its body ai near as possible lo 
the snrfiue ; and it might easily be (fawraed by 
being kept by force for any time under water. Mn- 
laho has given as tiie anatomy of this asimal ; bat, 
ia a very minute description, makes do flmation id 
longs. Yet I am vay apt to suspect, ibat two rest 
glands tissued with nervesi whidi he describes aa 
lying towaeds the back oS the head, are no e&er 
than the lungs of this animal. The aheolute neces- 
sity it ii under oi breathing in the ur, coDrincea 
me that it mart have lungs, thw^fh I do not know 
of any analomirt that has deKribed tbma. 

The ndhesive quality in the lamprey may be in 
wne measare woeated by that sUmy aubitaoce 
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with which its body is all over Smeared : a sub- 
stance that serves at once to keep it warm in 
its cold elementj and also to keep its skin soft and 
pliant. Thia mucus is separated by two lon^ lym- 
phatic canals, (hat extend on each side from the 
head to' the tail, and that furnish it in great abun- 
dance. As to its intestines, it seems to have but 
one ^eat howet, running from the mouth to 
the vent, narrow at both ends, and wide in the 
middle. 

So simple a conformation seems to imply an equal 
Bimpltcity of appetite. In fact, the lamprey's food 
is either slime and water, or such small water insects 
as are scarcely perceivable. Perhaps its appetite 
may' be more active at sea, of which it is properly a 
native; but when it comes np into our rivers, it is 
hardly perceived to devour any thing. 

It^ usual time of leaving the sea, which it is an- 
nually seen to do in order to spawn, is about the 
beginning of spring ; and after a stay of a few 
Months it returns again to-the sea. Their prepara- 
tion for spawning is peculiar; their manner is to 
make boles in the gravelly bottom of rivers ; and 
on this occasion their sncking power is particularly 
serviceable ; for if they meet with a stone of a cod- 
siderabie size, they will remove it and throw it out. 
Their young are produced from eggs in the manner 
of flat fish ; the female remains near the place where 
they are excluded, and continues with them till 
they come forth. She is sometimes seen with her 
whole family playing about her; .and after some 
time she conducts them in triumph, back to the 
ocean. 

fiat aome have not sufficient strength to return ; 
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and these continue in the fresh water tiU they die. 
Indeed, the life of this fish, according to Rondele- 
iiai, who has giveii .its history, is but of very short 
continuance; anda single brood is the extent of the 

.female's fertility. ; As soon as she has returned after 

.Casting her eggs, she' seems exhausted and flabby, 
.^e becomes old before her time; aVid two years is 
j;etierally.the limit of her' existence. ' 

However this may be, they are very indifferent 
eating after, they have cast their eggs, and particn- 
larly at the approaJcb of hot weather. The beat 
season-for them is the months of March, April, and 
May; 'and they are usually taken in nets with 

' salmon, and sometiipes jn baskets at the bottom of 
•the river. • It has been an old custom, for the city 

• of Gloucester annually to present the king with a 
lamprey -pye ; and as the gift is made at Cbristmas, 
it is' not without great difficulty the corporation can 
.■procure the proper quantity, though they give a 
guinea a-piece. for taking them. 

How much they were valued among, tbe ancients, 
- or 9 tiah bearing some resemblance to them, appears 
from all the classics that have praised good livings, 
.or ridiculed gluttony^ 'One story.we are told of this 
.fisb, with which I will conclude its history. A 
senator of IUhbc/ whose , name does . not deserve 
.b^ing transmitted to posterity, was fam.6us for the 
.delicacy of bis lampreys. Tlgelinus, Manucius, and 
ajl the celebrated .Epicures of Rome, .were loud in 
his p^»es;';po plan's lish had' such'a flavour, was 
80 nicejy fed, or. so exactly pickled. Augustus, 
h^ngsoinucfa. of this. man's entertainments, de- 
flired to b<e Ids gnest ; .and soon found that fame had 

YOL. T. H 
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been just to his merits ; (he man had indeed very 
fine lampreysj and of. an exquisite flavour. Tlw 
emperor was desirous of knoning the method by 
which he fed his fi^ to so fine a relish ; and the 
glatton, making no secret of his art, informed him 
that his way was to throw into his ponds ludtibf his 
slaves as had at anytime displeased him. Aognstns, 
we are told, was not mnch pleased with his receipl;^ 
and instaintly ordered all bis ponds to be filled up. 
The story would have uided better, if he but 
Qfdefed Uie owner to be flmg in sdso. 



CHAP, V. 

The Surgeon, and ete Varieties. 

J. HE Sturgeon, with a form as terrible and a bod^ 
«s large aa the ahark^ is yet as harmleffl as the fish 
we have been just describing ; Incapable and nor' 
willitig to injure others, it flies from the smaHest 
fishes, and generally falkt a victim to its own 
timidity. 

The sturgeon in its general £[urm resembles a (reiHtm 
water pike. The hose is long ;- the mduth is sttdEt* 
ted beneath, being email, and wi^out jaw-bones ofr 
teeth. But, though it is so harmless and ill provided 
for war, the body is formidable enough to appear- 
ance. It is long, pentagonal, and covered \vfth fivw 
nNsrs of large bony knobs, one row On the back, and 
two on each aide, and a number of fins to give it 
greater expedition. (K this fish there are three 
kiadi; tb*ConMO]iStarge(m, Ihe Caviar Sturgeon> 
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ftnd the Husoor Isinglass Fish. The firrt has eleven 
knohs or scaleB on the back ; the second has fifteen; 
and the latter thirteen on the backj and forty>threfe 
on the tail. These differences seem slight to ua who 
onl;^ consider the animal's form ; but those who con- 
sider its nses, find the distinction of considerable in»- 
portance. The first is the sturgeon, the fle^h of 
trhich is sent pickled into alt parts of Europe. Ttie 

. second is the hsh from the roe of which that noteA 
delicacy called caviar is made; and the third, he- 
sides supplying the caviar, famishes also (hevalnaUe 
commodity of isinglass. They all grow to a very 
great siae ; and some of them hafe been fonnd 
above eighteen feet long.* 

There is not a conntry in ESnrope but what (bis 
fish visits at different seasons ; it annually ascends 
the largest rivers to spawn, and propagates in an 
nntazing number. The inhabttents along the banks 
4^ the Po, the Danahe, and the Wolga, make great 
profit yearly of its incui^ions up the stream, and 
have their nets prepared ftM* its receptidn , The slQ#- 
geon alsd is brought daily to the markets of Rotn^ 
and Vtfrtice, and Uley are known to ahwind in the 
MediC^nmean sea. Yet thOsefish th&t lwe]pienti^e<)|f 

' either in saU or fresh water are bn^ tiOitt^aratiMly 
Small. When the sturgeon enjoys the^ vfeissitude of 
iVeeh «Afl sah wafer, it is titen thaf H ^roWs to AH 
enormo^ sise, so as almost to rival-even (be Wbate 
4n itiagnitude. •' 

.[• .WngUto i^ mreparf^. fnm y«t\e)ia M^ fi»hA, but princi* 
pall; (laxo the White Ddphio, or .fielluga of. North America, 
TliiB Well-linowa substapce, is maqe' from the jouncl, or air- 
bWaer.] . - . • ^ . , , ! 
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Nor are we' without frequent visits from this mircb- 
esteemed fish In England. It is often accidentally 
taken in our rivers in salmon nets, p^icularly in 
those parls'that are not far remote from the sea. 
The largest we have heard of caught in Great Bri~- 
tain was a fish taken in the Eske, where they are 
most frequently found, which weighed four hundred 
and sixty pounds. An enormous size to those who 
have only seen our fresh-water fidies ! . 

North America:alBofurnishesthe sturgeon; their 
rivers, iii May, June, and July, supply them in very 
-great abundance. At that time they are seen sport- 
ing in the wateF,.and leaping from its surface several 
yards into the air. When they fall again on their 
sides, the concussion is so violent, that the noise is 
beard, in still weather, at some miles distance. 

But of all places where this animal is to be fohnd^ 
it appears no where in such numbers as in the lakes 
of Friscbehaff and Curiscbaff, near the city of Pillau. 
In the rivers also that empty themselves into the 
■Euxine Sea this fish is caught in great numbers, 
particularly at the mouth of the river Don. In-all 
these places the fishermen regularly expect their 
arrival from the. sea, and have, their nets and salt 
ready prepared for their reception. 
', As the stargeon is a harmless fisb, and no way 
voracious, it ia never caught by a bait intbe ordi- 
nary, manner of fishing, but alwayain nets. From 
the description given above of its mouth, it is not to 
be supposed that the stui^on would swallow any 
book ieapable^ of holding so large a bulk, and so 
strong a swimmer. In iact, it never attempts, to 
seize any.<^ Uie finny tribe, bat lives by rooting at 
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the bottom of the sea, whefe it makes insects and 
sea-plants its whole subsistence. From this quahty 
' of flfsoindering at the bottom it has received ita 
name ; which comes from the German verb stoeren, 
signityin^ to wallow in the mud. • That it lives 
upon no large animals is obvious to all those who 
cat it open, whM% nothing is found in its stomach 
but a kind of slimy substance^ which has induced 
' some ' to think it lives only upon water and tai'. 
From hence there is a German proverb, which' is 
applied to a man exti^mely temperate, when they 
eay, he.is as inoderate as a sturgeon. i 

- As the sturgeon is so temperate in its appetites; 
80 is it equaOy timid in its nature. Tliere would be 
scarcely any method for taking it, did not its natural 
desire of propagation induce it to incur so great a 
variety of dangers. The smallest Ssh is ^one suf- 
ficient to terrify a sboal of sturgeons ; for, being un- 
furnisbed with any weapon of defence, they are 
oUiged to trust to their swiftness and their caution 
for security. Likfi all animals that do not make 
war-upon others, sturgeons live in society among 
themselves; rather for tiie purposes of pleasure^ 
than from any power of mut^ protection, Gesner 
even asserts, that they are delighted with sounds of 
various kinds; and that he has seen them shoal to- 
gether, at the notes of a trampet. 
, The usual time, as was said before, for the stnr- 
^«on to come up riven to deposit its spawn, is 
abont the beginningof summer, when the Bshermen 
of all -great rivers make a regular preparation fbr its 
TecepUon. At Pilku particukrly the shores are 
formed into districts, and allotted to companies of 
-fishwoieBj some of which are rented for about tKree 
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hundred pounds a year. The nets io whiqh tfa« 
sturgeon IB caught, are made of small cordj aad 
placed across the mouth of the river ; but in such a' 
manoer thatj whether the tide ebbs or flows, the 
P9uch of the net goes with the stream. The stur- 
geon thus caught while. in the watdr, is one of the 
Wrongest 6shes that swims, and often breaks the net 
(o pieces tlntt encloses it ; but the instant it is miaed 
>¥itb its -bead above water, all its activity ceases : it ■ 
is then 9 lifeless, spiritless h)mp, aqd sufifers itsetf 
to be tamely dragged on shore. |t has been fbund 
prudent, howev^/ to draw it to shore 'gently ; for^ 
if axeit$d by ^qy annecessary violence, it ha^ been 
foufid to break the fishermen's legs with a blovr«f 
}t& tail. The most experienced fishers, tberelprei , 
when ihfsy have drawn it to the brink, ke^ the head 
still elevated, which prevents its doing asy misdiief 
Vith the hinder part of the body ; others, by a 
qoose^^sten Uie head and tbe tail together; ^M 
U)us> wiUiout Immediately dispatching it, bring it to 
the market, if there be one n^ar ; or keep it till their 
imipber is completed for exportation. 
..^be^e^ of ii\is anitna} pitted, is v^ wfiU 
(^^)i^^ at..^\\ t^9 taihles of Europe; fti>4 is even 
W<w^ Cffi^^rt: w Knfflftpd tl»ij in my. of tiie eomHcies 
wher^iiti^flw^^Jy *:sttght- The fishermen have tw# 
different methods Qf pr!?|)pring it. Tbe one ii bj 
cutting it in Wvg piecea lengt^w^. ^d having 
salted then^ by b«^ing. tbem i^p i» the sun to digr; 
the fish thus pfeptg-ed ^ sf^ in all the oovMti^ <^ 
the Lev^ntj and supplies the want of better poo- 
vision, ifhe ^ther method, which is usually pfBo- 
t^ in Holland, and aion]g the nitres of tbe Bt^Ci, 
is t« (mt thQ «4urS«Dn f^Ecmwue iaie «har( pief}««. 
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and pint it into ssiall Inrreli, mth a pickle made of 
•alt and saumare. Thisistbe Btargeon which issoid 
in England ; and of which great quantities came from 
the N(»4h, until We gave encouragement to the im- 
portation of it from North America. From tbeoct 
ive are very well supplied ; but it is said, not with 
•Bdi good fiah as tfaoie imported from the nor^ of 
Eorope. 

: A very great tmde is alio carried on with the roe 
ol the Btargeon, preswred in a particiUar roanoer, 
»nd eatted Caviar : it is made from tiie roe of aD 
kinds of stai^eon, but particulariy the second, l^ii 
is much store io reqaest in other conntries of Europs 
Ifaaa with di. To all these high-rdished meats, ^e 
tppetitc ravit he formed by degrees ; and tfaoagh 
formeriy even in England it was very macfa in re- 
qaest at ^e poUtesC tables, it is at present sunk 
ipBtirely into disuse. It is still, however, a consider 
zabic merchandize among the Turks, Greeks, and 
Venetians. Caviar B(Hnewhat resembles soft soap in 
conastence ; bnt is of a brown, uniform colour, and 
is eaten as cheese with bread. The manner of 
making it is this : they take the spawn from the 
hMly of the stnigeoB — for it is to be observed that 
fte sbugeon differs from other cartilaginous fish, in 
ttiat it has spawn like a cod, and not eggs like a 
ihy ;— they take the spawn, I say, and freeing it 
from the sHwll menbmnes that connect it together, 
^aty wash it with viq^^, and afterward spread it 
to dry open a table; tiiegr tiien pat it into a vessel 
with sait, breaking Iht spawn with their hands, and 
lifit vrithm pesfle j tbis done, they put it into a- 
cunnM hag, kttiftgtfae liqttW drain froMt it; lastly, 
tiKy pat it in a tab; Widk boles m the bottom, so 
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- that; if there be any moistare' still remftining, it may 
. rnn out : then itis preyed down, and covered up 
dose for use. 

■ But the Huso or Isingtess fish fiimisbes a still 
more valuable commodity. This fish is caught in 
greet quantities in' the Danube, from the month of 
October to January : it is seldom under fifty poondi 
weight, and often above four hundred : its'fiesh is 
soft, glutinous, aiid flabby; but it is sometimes 
waited, which makes it better tasted, and then it 
turns red like salmon. It is -for the commodity jt 
furnishes that itis chiefly taken. Isinglass is of ai 
whitish substance, inclining to ydkiw, done tip intd 
rolls, and so exported for use. It is very well 
known as serviceable not only in medicine, but 
many arts. The varnish^, the wine-merchant, and 
even the clothier,' know its vies'; end very ^eM 
BUMS are yearly expended upon this single article of 
Commerce. The manner of making it is this : they 
take the skin, the entrails, the flns, and the tail of 
this fish, and cut them into small pieces ; these are 
left to macerate in a sufficient quantity of wum 
water, and they are all boiled shortly after with a 
slow fire, until they are' dissolved and reduced to a 
jjelly ; this jelly is spread upon instruments made for 
the purpose, so that, drying, it assumes the form of 
parchment, and, when quite dry, it is then rolled 
into the form whidi we see it in the shops. 
. This valuable commodity is priocipaltf famished 
from Russia, where .-they prepare great quantitieB 
' wrprifflngly cheap. ..-Mr. Jackson, an logenic^i 
(^untryDianipf our own, found out aaohyiousimethhd 
of tipping 9.ghie at hon)^; dtl»t «u#ered; all. ike 
purposes of ismglassj Imiivrha^ tiHithidielroldife of 
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Eoekiiig itj atid perhaps the arts put' in' practice to * 
uoderaell him, he was, as I am told, obliged to 
discontinue the improvement of bis discovery. 
Indeed, it i{( a vain attempt to maho&ctQre among 
onraelTes those things vrhich may be more naturally 
and dieaply supplied elsewhere. We iiave inany 
trades that are unnaturally, if i may so express it, 
employed among us ; vrho fiimish more laborionsly 
those necessaries with vrhich other oountifies could 
Easily and gheaply supply us. It would be viriser to 
take what they can tbus produce ; and to turn ojir- 
Wtizaos to the increase and manufecture of such 
productions as thrive more readily among us. W«e, 
for instance, tbe number of hands that we have now 
^{^loyed in the manu&cture of silk, turned to the^ 
increase of agriculture, it is prdbable that the in- 
ocased quabtity of .corn thus produced, would be 
piore than an equivalent for the diminution of 
nalioiial wealth in purchasing wrought silk front 
cthel* Countries. 



CHAP. VI. 

0/ AnoniMious Cartilagmoua FisheB, 

\JF all others, the cartilaginous class seems to 
abound with the greatest variety of ill-formed ani- 
. Aals, and, if pfcilospphy conkl allow the expression, 
we. might sayt tlud the - cartilaginous cIms- was' the 
daw^bf monsters; in iact, it exUtits ai v^ietyof 
i^fjdestfijdi^, tker: deviations of which from ibc 
Osiial &am i^.fishea an beyond the power of . words- 
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• to dei^ribcj and scarcely o£ the pencil to 4^w. 'In 
tbis c^8s we have the Pipe Fish, that almost tapen 
to a tbreadj and the Sun Fish, that has the appear-' 
Mipe of a balky beads hut the body cnt off in the 
middle; the Hippocampus, irithahead somewhat 
like that oC a horse ; and the Water Bat, \vboHe 
head can scarcely be distin^isbed from the body. 
In this claes we find the Fishing Frog, vrhich from 
^ ^ deformity some have called the Sea Devil, the 
Chimeera> the jLump Fish, the Sea PorcHpiire, and 
the Sea Snail. Of ail these the history is bbt 
litUa known ; and naturalists supply the -place witb^ 
description. 

The Sun Fish sometimes grows to a very hi^ 
«ze ; one taken near Plymouth was fire hundred 
weight In form it resembles a bream, or some 
deep fish cut off in the middle : the mbuth is very 
-ftmall, and contains iii eaeh jaw two broatf teethe 
vith sharp edges : the colour of the back is du^y 
and dappled, and the belly is of a 'silvery 'white. 
When boiled, it has been observed to turn to a glu- 
tinous jelly, and would most probably' serve for all 
the purposes of isinglass, were it found in sufficient 
plepty. . . 

The Fishing Frog in shape very much res«inble» 
a tadpole or young frog, but then a tadpole of 
enormous size, for it grows to above five feet long, 
4Dd its mouth is sopietimes a yard wide. Nothing 
can exceed its deformity. The head is much biggcv 
Qhu(i the wh(^ body ; the under jaw projects beyond 
the upp^,. and both are armed with rows of slender^ 
rtiai^ teeth : thepadateandthe tongue arefuroisbed 
with teeth Ib like manner ; the eye? are pteced on 
the tf^ of the bead, and:ar« eocompaned with- 
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pricUes : immediately above the nose are two long 
beards or filaments, small in tht beginning, but 
thicker at the end, and round : tbesCi as it is said, 
•Qswer a very singular purpose ; for being made • 
«omewhat resembling a fishing-line, it is auerted, 
that the animal ctrnverts them to the purposes ctf 
filling. With these extended, as Pliny asserts, the 
fishing frog hiites in muddy waters, and leaves no- 
thing but the beards to be seen : the curiosity of 
'the smaller fish brings them to view these filaments, 
and their hunger induces them to seize the bait; - 
vpon which the animal in amlmsfa instantly draws 
in its filaments witii the little fish that h^ taken the 
bait, and devours it without mercy. This story, 
though apparently improbable, has found credit 
MRong some of our best naturahsta ; but what 
induces me to doubt the fact is, that there is another 
species of this animal that has no beards, which it 
Ivoold not want if they vvere necessary to the ex- 
istence of the kiitd. Roadelelius informs na, tint if 
we take out the bowels, the body will appear with a 
kind of transparence ; and that if a lu^hted candle 
bo placed within tlie body, as in a lantiiorn, the 
^rhole "has a. very ftirmidable appeannce. The 
firihetYQeD, bowever, have in g^nenil a great regard 
foe this-ugly fisb, as it is an enemy to the dog-fi^ 
^ boditsof those fierce and voratuens aniraalsbemg 
oftes foniid in its stomach : wbeaeirer they take it, 
therefbre> they alwa])! set it at liberty. 

The Lump Fish is trifling in uze, ccmi pared to the 
former: ita length is but sixteai iHcbea, and its 
WAigbt about fotir pounds ; tbe shape of the bo^ 
ifll>kfithat.(^;a bream, deep, and it swims edge* 
Mayi; thft back is sharp a^ dtented> and the belly 
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flat ; the lips, nKHith, and tongue of th»animal are 
of a deep red ; the whole abin is itnigh^ with bony 
knobs, the largest row is along the ridge of the. 
• back; the belly is of a bright crimson. cdonr: bat 
what makes the chief singularity in this Bsb, is are 
oval aperture in the belly, surroanded with a fleshy, 
soft substance, that seems bearded all round; by 
means of this part it adheres with vast force to any 
thing it pleases.: If flung into a pail of water, 
it will stick so close to the bottom, that on taking 
the fish by the tail, one may lift up pful-and all^ 
thcHigh it holds several gallons of water. - Great 
numbers of these fish are found along the coasts of 
Greenland in the be^nningttf summer, where they 
resort to spawn.. Their roe is remarkably : large, 
and the- Greeulanders boil it to a pulp for eating. 
They are extremely fat, but not admired in England, 
being "both flabby and insipid. 
' .-The Sea Snail takes its name from the soft and 
tmctoous. tenure of its body, resembling the snail 
upon land. It is almost transparent, and soon dis- 
solves and melts away. It is but a little animal, 
being not above five inches long. The colour, 
when fresh, taken, is of a pale brown, the shape of 
the body ronnd; and the back-fin reaches tdl the 
way from the head to the tail. Beneath the throat 
is a round depression, of a whitish colour, surrounded 
by twelve brown spots, placed in a circle. It is 
taken in England, at the mouth of rivers, fitur or 
five- miiles distant firom the sea. 
' The body of the Pipe Fish, in the thickest part, 
is not thicker than a swan quill, while it is above 
ozteen inches long-. , This is angular, but the 
an^es bdng not very shurpj^ they are not discernible 
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tintil Uie fish is dried. Iti general colour ib an oKve* 
brown, marked with numberB of bluish liDes, point- 
ing from the back to the belly. It is viviparoiu ; 
fyr, on crushing one that was jast taken, hundreds 
of very minute young ones were observed to crawl 
about. 

The Hippocampus, which from the form of its 
head some call the Sea Horse, never exceeds nine 
■ inches in length. ' It is about as thick as a man's 
thumb, and the body is said, while alive, to have 
Iiair on the fore part, which fells ^ when it is 
dead. The snout id a sort of a tube with a bole at 
the bottom, to which there is a cover, which the 
animal can open and shut at pleasure. Behind the 
eyes there are two fins, which look, like ears ; and 
above them are two holes, which serve for 'respira- 
tion. The whole body seems to be composed of 
cartilaginous rings, on the intermediate membranes 
of which several small prickles' are placed. It is 
found in the Mediterranean, and also in the Western 
.Ocean; and, upon the whole, more' resembles a 
great catei^illar than a Bsh. 'The.ancients conu- 
dered it as extremely venomous ; probably induced 
by its peculiar figure. 

From thebe harmless animals^ covered with a - 
slight coat of mailj we may proceed to others, moi:B 
thickly defeuded, and more formidably armed, whose 
exact station in the scale of fishes is not yet ascer- 
tained. - While- Linnmus ranks them among the 
Cartilaginous kinds, a later natoralist {Jaces them 
among the Spinous ch^ss. With which tribe they 
most agree, succeeding observations'- must deter- 
mine. At present, we seem better acquainted with 
their figure than their Idstory: their 'defornutj it 
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DbvioUB ; and the Tenomotu nature of ihe greatest 
namber, has been confirmed by fsttal experience. 
Thifl circumetancey as well as Uie happy dnUtnce at 
irhkh tbey are placed from »a, being all found in 
the Oriental or American seas, may have prevented 
a more critical inquiry; so that we know but littk 
of the nature of their malignity, and stili lesa of their 
pursuits and enmities in the deep. 

In the first of this tribe we may place the Se& 
Orbj which is almost round, has a moaUi Ifte a frOg, 
and is from seven inches to two 'fe6t long. I^ke 
the porcupine, from whence it' sometimes takes its 
name, being also called the Sea Porcupine, it is 
covered over rtilh long thorns 'or prickles, which 
point on every side ; and, when the animal is eti- 
raged, il can blow up its body as round as a bladder. 
Of this extraordinary creature there are many kinds ; 
some threatening only with spines, as the Sea Hedge- 
hog; others' defended with a bony helmet that 
covers tjie head, as the Osfracion ; others with a coat 
of mail from the head to the tail, where it termi- 
nates in a point*, as the Centriscns ; and others stjH 
armed oETensiveli]^ and defensively with bones. and 
' spines, as the Shield Orb. 

Of these scarcely one is without its peculiar 
weapoh of offence. The centriscus wounds with its 
spine ; th? ostracion pqiaons with its venom ; the 
orb is trnpregnaUe, and is ahaolatety pOTSonotfs if 
eatbn. Indeetl, therf'llgare is not such as weuM 
tempt one to make^ experiment ; lirid the native^ 
of ^ose countriea where they «e fownd, ffrts 
careftil to mform foreigners of their danger : yet a 
certain sailor at flie Gape of Good Hc^e, not he- 
fieviag vrtiaf the 0utcb t(^ him- dafteeming Aenr 
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Tenom, was resolved to make the ezperimenf, and 
- |M:«ak throDgb a prejudice which he nipposed yras 
founded on the animal's deformity. He tried, and 
eat one; bat his rashness cost him his life; he in- 
itantly feU sick, and died a few days after. ' 

. These frightful animals are of different sizes ; 
some not btg^ger than a foot-ball,' and others as large 
as a boflhel. They almost all flatten and erect their 
opines at pleasure, and increase the terrors of their 
K|q>earance in proportion to the approach of danger. 
At first they seem- .more inoffensive; their body 
oblong, with, all their weapons pointing towards the 
tail : bat upon being provoked or alarmed, the body 
that before seemed small swells to tlie view, the 
animal visibly grows'round» and larger, and all it» * 
prickles stand upright, and threaten the invaJei- on 
every side. The Americans ojften amuse themselves 
with the barren pleasure of catching these frightful 
creatures by a line and book baite<) with a piece of 
«ea-cr^. The animal approaches the bait with its 
spines flattened ; but when hooked and stopped by 
the line, straight- all its spines are erected; the 
whole body being .armed in. such a manner at all 
points, that it is impossible to lay hold of it on any 
part For this reason it is dragged to some distance 
from the water, and there it quickly expires. In 
the middle of the bdly of all these there is a sort of 
hag or biadder SUed with air, and by the inflation ' 
t£ which the animal swdls itself in th6 inanner 
already nenttoned. 

In desoribing the deformed anmials of this class, 

«ie is sdmetimes at a kws whether it be a fish or 

«ii insect that Ites-beforehim. Tbt» the hippocam- 

9^ and pqteMfish bear « strong reswnfttlanee to 

% 
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the caterpillar and the-worm ; while the lesier ori» 
bears some likeness to the dasa of'. sea-^^:lo J^e- ' 
described hereafter. I will conclnde ibis accosat.of 
.cartilaginoos fishes wiLb the description of an animal 
which I would scarcely call a fish, but that Fath&r 
Labat dignifies it with the name. Ind^d, th^ class 
.teens with such a number of odd'shaped annndt, 
.that ane. is prompted to rank every thing.^xitaardi- 
naiy of the finny species among the number ;:ba£^ 
besides, Labat says its bones are car^ginow, hJiI 
that may entitle it to a place here. 
' The animal I mean is the Galley.. Fish, ' whic^ 
Linnseus degrades into Uie insect tribe, under the 
title of the Medusa, but which I choose to phce iu 
this tribe, from its habits, that are somewhat siinp- 
lar.' 'To the eye ,of an unmindful spectator,' tlu8 
fish seems a transparent bubble swimming on the 
surikce of the sea, or like a bladder variously aiod 
beautifuDy painted with vivid colours, where . red 
and violet predominate, as variously opposed . to the 
beams of the sun. It is however ai) actual fish ;:.the 
body of which is composed of .cartilages, and. a. very ' 
thin skin filled with air, which thus k^eps the aiij- 
mal floating on the surface, as the waves and.. the 
Grinds happen to drive. Sometinie^ it. is seen thrown 
on the. shore by one wave,' and again iiVasb6d .back 
into thesea. by another. Fersoiia whoiiapp6ato.bt 

- walking along the shore often happen to .tread upon 
.these aninKtls; .i^ld the bursting ; of thdir ! body 
yields a report like that when one tread8:.up6n tfce 
swim of afish. It, hat eight hroAd Ce«t with which 

. it swims, or which it e;[pands to .catch the.'aic.ai 
.with A s^. It fastens itself to whatever: it nieeti 
.by.means of its legB> wljich .hav^ ut. adhesiK quaj- 
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lity. Whtther they move iwhen on Aon Labat 
could never perceive^ thoag^ be did every thin^ to 
make tbem stir; he only saw that it strongly ad- 
hered to whatever substances he applied it. It jg 
very common in America, and grows to the size of 
a goose-egg, or somewhat more. It is perpetually 
seen floating ; and no efforts that are used to hnrt it 
can sink it to the bottom. AU. that appears above 
water, is a bladder clear and transparent as glass, 
and shining vfiih the most beautiful colours of the 
rainbow. - Beneath, in the water, are four of the 
feet already mentioned, that serve as oars, while the 
other four wte expanded above to sail with. But 
vrhat is most remarkaUe in this extraordinary crea- 
ture, is the violent pungency of the slimy substance 
with which its legs are smeared. If the smallest 
quantity but touch the shin, so caustic is its quality, 
that it bums it like hot oil dropped on the part 
affected. The pain is worst in the heat of the day, 
bat ceases in the cool of the evening. It is from 
feeding on -these that he thinks the poisonous qua- 
lity contracted by some West-Indian fish may be 
accounted for. It is certain these animals are ex- 
tremely common along all the coasts in the Gulph of 
Mexico; and whenever the shore is covered with 
them in an unusual manner, it is considered as a 
certain fore-runner of a storm. 
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. . The Divimon of iSpmoiu Fiaheg. i 

X HE third general division of fishes is into that 
of the Spinous or bony kind. These are obviouelj 
distinguished from the rest hy having a complete 
bony.coveritig to their gills ; by their being furnished 
vfiih no other method of breathing but gills only ; 
by their bones, which are sharp and thorny ; and 
their tails, which are placed in a situation perpendi-> 
ciUar to the body. This is that class which alone 
our later naturalists are willing to admit as fishet. 
The Cetaceous class with theni are but beasts that 
have taken up their abode in the ocean ; the Carti^, 
laginous class are an amphibious hand, that are bi^ 
half denizens of that element: it is fishes- of tb^ 
Spinous kind that really deserve the appellation. 

This distinction the generality of mai^iind wil^ 
hardly allow ; but whatever be the justice of this 
preference in fiivour of the spinous classes, it is. cer- 
tain that the cetaceous and cartilaginous chuset; 
bear no proportion to them in number. Of the 
spinous classes are already known above four hun- 
dred speaes ; so that the numbers of the former ara 
trifling in comparison, and make not above a fifth, 
|)art of the finny creation. 

From the great variety in this class, it is ohviouft 
liow difficult a task it must have been to describe or 
remember even a part of what it contains. When 
mx hundred different sorts of animals offer tbem- 
9dTes to c<HuideratioDj the mia4 i« bewildered in 
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the multiplicity of objects ihat all lay some claim to 
its attention. To obviate this confusion, systems 
jiave been devised, wbidj» Ibinwing several fishes 
titat agree in many particulars into one group, aod 
thus uniting all into lo tnimy particular bodies; the 
mind that was incapable of separately considering 
each, is enabled to comprehend ell wBfen thus offered 
ia larger masses to its consideration. 

Indeed, of aH the beings in anim&fed nBttlfe^ 
fishes most demand a Bysteimttieal arrangfimeiiti 
Qoadnipeds are but f^vr, and can be all' kDo>frn ; 
birds, from their seldom varying in tlieir siiEe-, din 
be very tolerably distiUguisbed Without systerfr ; but 
among fished, which no size can discrimiDate', w9Mr3 
the animal ten inches and the atifmal tien fe^i i^^ 
K entirely the sanTej there must be sothe ottiA' leii- 
teribn by which tHey art to be dftting6i^fed ; Wttf^i 
diing thM gives precision tti our ideaii of the ahlUMd 
vl4A)Se historjy We desire to know. 

Of the real hi^ory of SsheSi vet^ Itt^e is tU 
known ; but of Very mahy we hate nill and Sttm- 
. tient wccounts, as to tfcd'r extenfal fttrmv It trOtM 
be unpardonable, ^errfot^, ?U a hibtbry Vif ttiiuto 
atiiinals not tD give the litde t^ cfo 1t!ilo#-'; tHU; 
at least, arrange bur fot'cleir, Hioftgh We cknhbt-Cfffi 
their destination. In thtsait'bfkrib^g^ent, ArCedl 
and Linnstis have long bie^ corispicuou's : iwHy 
bave both taken a VfbW of the ani/aal'b fbHhlh di^ 
ferent lights ; and from the patfb^hidi idost atriltS 
^m, have founded iKeirrespeciirb sybt^s. 

Artedl, Wh6 w^ foreih(»rt, p«r<%i^iA^ that %^fe 
fi^es 'had hard pridify fTns, ks Ae pike -, thM'^ttftiii^ 
fifid^oft pfiarit dtit^B, as the herring; aftd'flittt'i^*» 
^tfll vitadted tliat pto>(lduK(r fin % mm m #r 
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4re opened and shat, aa tfae ed, made out a system 
from these varieties. Linnsaa, on the other hand, 
rejecting this syatemj which he feuad liable to too 
many exceptions, considered the fins> not with 
regard to their substance, but their position. The 
ventral fins seem to be the great object of hii 
system ; he considera them in fishes as supplying the 
tame offices as feet in quadrupeds ; and from their 
total absence, or from their being situated nearer 
the head or tilie tail, in different fishes, he takes the 
differences of his system. 

TTiese arrangements, which are totally arbitrary, 
and wbreh are rather ^ method than a science, are 
always fluctm^ing; and the last is generally pre- 
ferred to that which went before. There has latefy 
Appeared, howerer, a system, composed by M. 
Gonan of Montpellier, that deserves applause tor 
more ftan its novf^y. It appears to me the best 
armngement of this kind that ever was made : end 
in it the divisions are not only precisely ^stematicai, 
1ml in some measure adopted by Natm-e itself. This 
tesroed Fi-entihman hais united the «ystems of Artedt 
ttnd Lmmns together; mid Isy briiiging one to 
«Mfnet the other, has made out a inwnber of tribes, 
fiwten-e marked vrilhfbe utmost ^predision. Apart 
*F Wb systiem, liowever, we have already gone 
AriM^ in <be carfflaginous, or, as he c^lJs « pavl 
ef them, 4hebran^astegou8t^ht^ fishes. 'Inlhe 
ftrrangement of* these I hove fbHowecl liiraanis, aa 
the number t*f ttem wa* btrt smdll, and hi« method 
Ample. Sm in thtt which is more property eded 
theSpirtoastlTasB'df Sshes, I wiltfcMo* M. Goaart'g 
HfMm; Ihetterms of which, as' wiJU as of alt tho 
ftmner syittcmsi it^e seme «q(fenafioii. I do 
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not love to muIUply the technical terms of a fldenc^ 
but it often happens that names^ by being long iwedj 
are as necessary to be known as the science itself. . 

If we consider the substance of the fin of a fisbj. 
we shall find it composed, besides the skin,- either 
ofstrai^t, bard, pointed, bony prickles or spines , 
as in the pike ; or of soft, crooked, or forked bones^ 
br cartilages, as in the herring. The fish tbatbava 
prickly fins are called bony. Prickly-finned Fish ; the 
latter, that have soft or cartilaginous fins, are callecl 
Soft-finned Fish. The prickly-finned fisb havf} 
received the Greek new-fi:>rmed name of Acanthopte- 
rigii; the soft-finned fish liave likewise their bar- 
barous Greek name of Matacopterigii. Tbns ibr 
Artedi has supplied M. Gonan with names and 
divisions. All Spinous fish are divided into Prickly- 
finned fish, and Sofl-finned fish. 

Again, Linnnos has taught him to remark tba 
situation of the fins ; for the ventral or belly fins, 
which are those particularly to be remarked, are 
either wbdiy wanting, as in the eel, and then tb« 
fish is called Apodal (a Greek word signifying^ 
without feet) ; ortheventnl fins are placed mora, 
forward than the pectoral fins, as, in the baddock, 
and then the animal is called a Jugular fish ; or the. 
veutral fins are placed directly under the pectoral 
fins, as in the ' &Uier-lasher, and then it is cdled a 
Thoracic fish ; or, lastly, the ventral fins are placeii 
nearer the tail than the pectoral Bns, as in the; 
menow, and then it is an Abdominal fish. 

Possessed of these distributions,; the Frendk; 
naturalist mixes and onites them into two grand divt-- 
sions. An the piickly-fioned fish make one genomic 
dtrWon; 1^ the ■(^•finned fish another. T^eff^ 



ji-vGoogic 



SPINOUS FISHES. Ut 

flnt are distinguished from «ach otber, as being 
^ttier apodal, jugular, thoracic, or abdommaL 
Thus there are prickly-Snoed apodal btbta, prickly- 
6nned jtfgular fishes, prickly-finned thoracic&ahn, 
and prickly-fioned abdominal fiflhes. On the other 
lund. Uie Boft-finued fishes fall under a similar dis-^ 
^bution, and make the other ^neral division. 
Thus there are soft-finned apodal fishes, sofl-finned 
jugular fishes, soft-finned thoracic fishes, and soft? - 
finked abdominal fishes. These general characters 
are..Btrong]y marked, and eaaity remembered. K 
only remains, therefore, to divide these into snclk 
tribes as are most strongly maiked by Nature r 
and to give the distinct characters of each, to fisrin 
a.cQwplete system with great simplicity. This M.. 
Gonan ha« done; and the tribes into which .he ha* 
distributed each of these divisions, exactly amount 
to fifty. Thus the reader, who can contain in his 
memory thc^f^ractenstic marks of filtyikinds, will 
bare a tolerable idea of the form of every kind of 
ipioou* fish.. I say,, of the form ; for as to the his- 
tory and the nature of the animal itsdf, th^ can.' 
«nly be obtained by experience and information. 



Prickhf-Jinn^ FUkei. 



raicEi.T-ninan> afodal i 



1. Tm% Triehurv*. The body of a Bword-fiktm ; , 
d^head .oblong: .the.teeth.s!ffpr^-Iik!e. bearded near, 
the points; the fore-teeth largest; th^ fin ttwt: 
' 1 
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GDTsiii the gSlw with fleven spines ; thetaif endtngin 
tt poiot witfaottt fios ; an inhabitant near the Oriental 
and Anierican shores; of a silvery white ; frequently 
leaping into the fiAermen's boats ifi China. 

d. TitBl^kUumSnenlftsk. The body loand ; 

die head km; ; the upper jaw termiDating by a long 

beak, in form of a sword ; the fin that covers the 

gilb with eight spines ; an inhabitant of Europe ; bn 

- enemy to the <ni)ale. - 

9. The Ophidium or Gilt-head. The body »w<m^ 
like; the head bhint ; tite fin covering the giHsw^th 
seven spines ; the opening of the mouA side-ways ; 
the fins of tiie badCj the anus, and the tail, all join- 
fngtbgetfaer; Aemost beaatifiilof allfishes^coTered 
over with green>gcld, and riimr; it is^^n^ra 
aUed tbe^^lphinj and g^ves chase to Ae Hying- 
ibb. 

VEKKtt-nXHOi JDOVtiAB IVK 

4i The f^aohinm of Weeva*. The haif -e^ 
loag; tbe heard obttwe ; the bones oeveHiw the gfTItr 
jagg^dt Ike boiMom-; the 4»b covermg the gny 
with six spines ; the anus near the breast ; buries 
itself in the sands^ leaving only its nose out ; and if 
trod upon, immediately strikes with the spines that 
form its dorsal fins, which are venomous and dan- 
gerous. 

.5. The C/ronoseopus. The body wedge-like; the 
head almost rooad, and lavgar than tbA body ; the 
mouth flat ; the eyes on the top of the head ; the fin 
cnravibgidfe^^ns with sk ^imn ; ^ amn in (he 
nMdle'itf! Ab body ; ai^iiilMfti«iiit vt ^ik» -aiwUt*^ 
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iThc Sword Efih. 

J. The Sturgeon. 

3. A Salmon. 
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0. Tfae C Mfum^mliLS or I>ragimet. !%» bAify 
■Inost wedg«-like ; tfae faetdbmKlj and: lai^rdMn 
the body ; the moidlLcven wittiJAe bedy ; the bonjr 
cbverii^ of the giHa ckiM shot ;.' the opefinig to ithe 
gilb behind the head ; (be fib corcriD^ tfae ^i 
iiilh six spinet; :a& bihmbitfant ef the AtikBtiC 
Ocean. 

7. The Blmmus or Bleht^. The body oUong t 
Ac head obtusely beril ; tfae teeth a single range .- 
Ifaa fin corering the ^Hswutfasafipines; theTentra] 
fias ban two mmJl UMt bones in each-; aifteciei 
of this animal is. nnpaiitat. 



nucKlA'-tlSIIlUt VBOUCK FB&li. 

S. The Gob^. The body rMnd and oblong ; 
tile head With two little fa<^s betwtftntlre eyes, so* 
before th« Other ; the fiti eova-h)<g the ^Ib trith foo^ 
spines ; the ventral fins joined together. 

9v nhte C^^. fhebodymraid^Nke; Aebead 
bhwt ; the teoQth flat ; tiie fta (Mnrerhrg tin gMi 
wilb-sikipiaet; the AiiBdistite(tf; aki inhabitant of 
the Mediterranean sea. 

19. The Cory^haitiiW Mator-fi^ The body 
wedge-lite ; the head very bevfl ; tfae fin ctmi-in^ 
the g^ witii fiv« djHne*. 

11. The Seotnber «r Maekttrel. The bddy ab^ 
long ; the line running down the side aigE^jiged 
te>wt^ the taS ; Ibeliead shkvpiAtfdB&iaH; the fins 
oyMMrtAgthe gfttfrWiA seven Vfriin; serenl fidte 
flta towards the taa. 

f8. The Lattnu or Wttu/Uk The bodf awti; 
tile head middling ; the lips doubled inward ; botil 
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cutting end grinding teeth ; the coven of (he gills 
Bcaly, the fin covering the gilla with five or nz 
iptnea ; the pectoral fins pointed. 

13. The ^arus or Sea-bream. The body 
oUong ; the head middling ; the lips not inverted ; 
the teeth cutting and grinding; the cover of the 
giUs scaly ; the fins covering the gills with five rays ; 
the pectoral fins pointed. ' 

14. The Chtetodm or Catfiah. The body 
■Along ; the bead small ; the teeth slender and 

' bending; the fin covering the gills with three to six 
spines ; the fins of the back and anus scaly. 

1,5. The S(MBna. The body neariy elliptical ; the 
head bevll; the covers of the fins scaly; the fin 
covering the gills with six rays ; .the fin of the back 
jaggedj and bidden in a furrow in the back. 

16. The PercA. Thie body obloiig; the head 
faevil ; the covers of the gills scaly and toothed ; the 
fincovering the gills with seven spines ; the fins in 
some jagged. • 

17. Tbe Scorpana or Father-lasher. The body 
oblong'; the head great, with beards ; the covers of 
the gills armed with prickles ; tht fin covering the 
giQs with seven spines. 

18. Tbi^tuUaamSurmHlet. Tbe body slender ; 
the head aliUost four-cornered ; tbe fin covering tbe 
gills with three spines ; some of these have beards ; 
ft fish highly prized by the Romans, and still consi- 
dered as a very gi^t delicacy. 

19. Tfaje Trigla or tbe Gurrtard. Tbe body 
deader ; the bmd nearly four-cornered^ attd covered 
wHh a bony coat ; the fin covering the gills with 
•mn spUMii; tbe pedtwtil and ventral tns strengUi- 
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ened with additional muscles and bones^ and very 
hrge for the animal's size. 

: fiO. The Cottu$ or BuU-kead. The body wedge- 
like; the head flat and broader than the body ; the 
fin covering the gills with nx epines ; the head fiir- 
niabed with prickles, knobs, and beards. 
- 21. The Zeus or Doree. The body oblmg ; the 
liead large, bevil ; the fin co?ering the gills with 
•even rays ; the fins jagged ; the npper jaw with a 
loose floating skin depending into the mouth. ■ 

52. The Trachiptenu or Sabre. The body 
•word-like ; the head bevil ; the fin covering the 
{^Us vrith six spines ; the lateral line straight ; the 
scales in a single order ; a loose skin in both the 
jaws. 

53. The GMterosteua or StiekUbaek. The body 
broadest towards the tail ; the head oblong ; die fin 
covering tbe gills with three,, six, or seven spines ; 
prickles starting backward before the back fins ud 
the fins of the anas. : 



VRICKUr-nNmD ABWHINAL WOB. 

. S4. Thesaurus or SAnit-jEsA. Tbe body oblong; 
the bead large ; tfae>fin covering the gills from four 
to fourteen ^ines ; Uie leading bMwa or ^linet ia 
the.back and pectonl fins toothed. 

25. TheJIifu^or MvUet. The body oblong; 
^head almost coni$al ; the upper jaw with a. fur- 
row, whi<A receive the proiqioance of the adder; 
the fin covering tlw giUs with sentn. ra^ 
: 29.:,TliePo^nemua. The bo4y:Obl«D«;lhe bead 
frithabeak; the ^ covering tbie. gillfwtth^ fnw 
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five to iCTen spines ; the boaes that more the pee< 

toral fina not articulated to those &w. 

37. The Teuthi/$. The body abnoit elliptical ; 
tbe I)ead abruptly shortened ; the fin covering the 
giUe wilfa fis« rays ; Um teeth in a single row> dose, 
strong, and even. 

S8. The Elope er Sea-serpent. The body slen- 
der; tbe bead hrge; the fin covering the giUi 
dQid»Ie>'WJtb ^irty spiqes, aiid armed extera^ywilii 
five bones reseraUiog te^. 



Soft-Jinned Fishes. 

SOIT-FIKNED APpO^L FIEQES. 

«9. .Tb MwMema or Ed. Tbe body roand aaf 
slender ; tbe head terminating in a brak ; the im 
coveiing the gills with ten rays ; the opening to tbe 
^Is pipe-faBhioOj placed near the pectoral fins ;, 
the fins of ibc faecfcj the aanSj and the tail, aoited 
in one. 

30. T^eOgmnoUuwCarapo. Tbe body l»Yiad- 
eatontbebacfc, ltketfaei>faideofaknife; tbe head 
smaM ; ^e fin covering the gills witb five rays ; tbe 
back wiUiont a fin ; two beards or filaments from 
tbe upper Hp * an inhabitant of Brazil. 

61. T4ie Jtutrkhtts or Wolf^. The body 
noitdiib and slender; the bead large and blunt; 
the fore-teeth aborc and bdoV conical ; tiie grind- 
Ing-teeth ud those in* the pdate round; Uie fia 
oorering (he ^I bas wren rays. 
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Sfi. Tbe iStroiwtiou. The body oblong; the 

iMad iroati ; the teeth raoderatdy riiarp ; the fia 

coreriiiff tbe gills with five or six rtyi. 
Sit. The Ammoe^e8 or Launee. The body iIeB-> 

der and roBodisfa ; the head termiiiBled by a beak ; 

tbe tee^ of a hair-like fineness; tbe fin covering 

tbe giils with seven rays. 



lonHFiNim) raocuR man. 

34. The Lepadogaster. The body wedge>U1te ; 
Ae head oblong, forwarder than the body^ llattith, 
the hak reepmbling ^t of a dock ; tin pectoral 
ftiM^eaUe, tvo en each tide; tbewntral fini joined 
together; a kind of bony breast-plate .bctwecm 
the peotenl tins ; the fin oMertag tbe gilb with five 
vays ; the opening to tbe gills ^e-feshion. 

95. 3%e Gadm$ oir Cod^. The body obloeg ,- 
the head wedge-like ; tbe fin covering tbe giHs witb 
nvm fays ; leveial back and wiat &u. • 



soFr-nmxD iHOAiev nmss. 

86. The Pt€uronecte8 or Flatrjtah. IV bodf 
olliptieal ; tbeliead sm^ ; hoth eyes«a one side at 
tbe head ; the fin covering the giHs ^wltb fron fisvr 
t» seven nys. 

37. The JSckwieia or Smdcmg-Ji»h. The body 
draoBt <wedge^ike, noderately rowid; 4he head 
broader tiian the body ; Ihe fin eoveniag the gffis 
with ten rays; an ov^ brtast-gtoe^ ^twatad in -fi^TO 
of a hdder, toothed. 
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- SS, TbelApidopwtoriiieGarter-Jish. The body 
Bivord-like ; the head lengthened oat ; Uie fin* 
covering the gills with seven rays ; three scales oi)j[y> 
on the whole body ; two in the place of the ventral 
fins ; the third frcm tint of the anus. 



soFr-mmBD abdoihii&l nsa. 

39. The Lorkaria. The body crusted over ; the 
bead broad, with a beak ; no teelb; the fin cover- 
ing the ^IIb with six rays. ■ ' " 

40. The Atkerma or Atkerine. The body ob^ 
Imig; theheadofamiddlingsize; the lips indented ^ 
fhe fin covering the giUs with six raya ; the line oa 
the sidef resembling a silver band. 

il. The Salmo or Sabnon. The body oblong ; 
the head a little sharp ,- the fin covering the gills 
frpnr four to ten rays ; the last fin on the bac^, wilh- 
ont its correspondent musictes, lat. : 

42. The Fistularia: Tbe body aqgulpr. in form 
of a spindle ; the head pipe-fashion, with a beak ; 
the fin covering the gills with seven rays ; the under 
jaw covering the upper. 1 

43. The Eaox or Pike. The body round; the 
bted' with a beak ;' the under jaw pierced loiigitudi- 
bally with small holes ; the fin covering the gills 
with from seven to twelve rsiys. 

44. The Argentina or Argentine. The body a 
Kttle round and slender ; the head with a beek, 
broader (ban tbe body ; the fin covering the gills- 
vitb ei^t rays ; a spurious back fin. 

;. 45. The Clup^a or Hfirit^. The body a little 
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sblon^; the head widi a small b«ak ; the tin coTcr- 
in^ the jEfills with eig4it rays. 

46. The ExoccUnt or fh/ing-fi»k. The body 
oblong ; the head almost three-corner^ ; the fin 
covering the gills with seven rays ; the pectoral 
fins placed high, and as long as the whole body ; 
the back fin at the extremity of the back. 

47. The Cyprimts or Carp. The body elongated, 
almost round ; the head with a small beak ; the 
binder part of the bone covering the gills, marked 
with a crescent; Ute fin coveringthe gills with three 
rays. - / 

48. The CobUis ot Loche. The body oblong j 
almost eqaally broad throughout; the head small, 
ft Kttle elongated ;■ the eyes in the hinder part of the 
head; the fin covering the gills with from four to 
six rays ;. the covers of the gills closed below. 

. 49. The Amia or Bonito^ The body round and 
slender ; the head, forehead, and breast, without 
skin; the fin coveringthe gills with twelve rays; 
two beards from the nose: 

50. The Mormyrus. The body oblong; the 
head elongated; the fin coveringthe gills with a 
single ray ; the opening to the gills is linear, and 
has no bone covering them 

Such is the system of M. Gouan ; by reducing 
to which any fish that ofiers, we can know.ifs rank,' 
its affinities, and partly its anatomy, all which make 
a considerable part in its natural history. But, to 
show the use of this system still more apparently, 
suppose 1 meet with a Tish, the name to me un- 
known, of which I des'ire to know something more. 
The way is first to see whether it be a cartilaginous 

TOL. V. K 
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i^h, wfaidb BiBy be known b; its vaotinir fits to open 
and flbot the gillsj which the cartilaginons kiods uc 
wholly ffithovl. If I find thtt it has theni, then it 
is a spinoo^ A^ ; and, in order to know its kind, I 
uumine its fins^ whether they be prickly or soft : I 
find them soft ; it is therefore to be ranked among 
the Boft-fia^ied fishes. I then examine its ventral 
or belly 6m, and finding that the lish has them, I 
look for their sitHation, and find they lie nearer to 
^e tail than the pectoral fins. By this I find the 
animal to be a soft-finned abdominal fish. Then, 
to know which of the kinds of these fiehes it is, I 
examine its figure and the shape of its head, I find 
the body ratlier oblong ; the head with a small 
beak ; the lower jaw like a saw ; the fin covering 
^ giUs with eight rays. This animal mnst there- 
fore be the herring or one of that family, such as 
the pilchard, the sprat, the shad, or the anchovy. 
To give another instance: Upon examining tbe 
fins of a fish to me unknown, I find Uiem prickly ; 
I then look for the situation of the ventral fins, I find 
them entirely wanting ; this then must be a prickly- 
finned apodal fish. Of this kind there are bnt three ; 
and by comparing the fish with the deacnptton, I 
find it either of the trichiuus kind, the sword-fiab, of 
the gilt-head. Upon examining also its internal 
atmctare^ I shall find a very great similitude be- 
tween my fish and that phced at tbe head of the 
^imily. 
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i.TKe Saw Kali. 

?.TKe Cod. Hsli. 

3. The Tunnv. 
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CHAP. n. 



Of Spinous FishcB in gentral, 

Having given a method by which spinous 
-fishes may be diHtinguUhed from each oUier, the 
history of each in panieular might naturally be ex- 
pected to follow : but sueh a distinct account of 
each would be very disgusting, frono the unavoid' 
able uniformity of every descriptioft. The history of 
any one of this class very much resembles that of all 
the Tes\ : they breathe air and water through th« 
gills ; they live by rapine, each devouring such 
animals as its mouth is capable of admitting; and 
they propagatej not by brining forth their yoang 
alivCj as i^ the cetaceous tribes, nor by dietinet 
eggs, as in the generality of the cartilaginom tribes, 
bat by spawn, or peas, as they are generally Cfille(f> 
which they produce by hundreds of thousands. These 
are the leading marks that ran through their whole 
hiatoi^, and which have so much swelled book* 
with tiresome repetition. 

It will be sufficient therefore to ihtiw this 
fiumerous class into one point of view, and to mark 
how they differ firom the ibrmer 'classes ; and what 
they possess peculiarly striking, bo [ib to distinguish 
them firom each other. The first object that pre- 
lents itaelf, and that by which they diSfer from all 
others, k the boti«s. These, when examined but 
^ighUy, appear to be entirely solid; yetj w6ca 
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viewed more clraely^ every bone will be foDDd hol- 
lowj and filled with a substance less rancid and oilj 
than marrow. These bones are very numerous, and 
' pointed ; and, as in quadrupeds, are the props or 
stays to which the muscles are fixed, which move the 
different parts of the body. 

The number of bones in all spinous fishes of the 
same kind, is always the same. It is a vulgar way 
of peaking to say, that fishes -are at some seasons 
more bony thau at others ; but this scarcely requires 
contradiction. It is true, indeed, that fish are at 
some seasons much fatter than at others ; so that 
the quantity of the fiesh being diminished, and that 
of the bones remaining the same, they appear to 
ino^ase in number, as they actually bear a greater 
proportion. 

All fish of the same kind, as was said, have the 
sune number of bonea : the skeleton of a fish, how- 
ever irregularly the bones may ^11 in our way at 
table, hafi its members very regularly disposed ; and^ 
every bone has its fixed place, with as much preci- 
sion as we find in the orders of a regular fabric. But 
then spinous fish difier in the number of bones ac- 
cording to the species ; for some have a greater 
number of fins by which they move in the water. 
The number in each is always in proportion to the 
number and size of these fins : for every fish has a 
regular apparatus of bones and muscles, by which 
the fins are moved ; and all those fish where they are 
numerous or large, must, of consequence, be con- 
siderably bony. Indeed, in the larger fish, the quan- 
tity of Qeeh is so much, and the bones themselves 
jare so large, that they are easily seen and separated : 
hut in the smaller kinds with, many fins, the 
bones are as numerous as io the great ; yet being so 
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very minute, they lurk almost in every pert of the 
flesh, and are dangerous as well as troublesome to 
be eaten. In a word, those fish which are la[^> 
fet, and have few fins, are found to be the least 
bony ; those which are small, lean, and have many 
fins, are the moat bony of all others. Thus, for 
inelance, a roach appears more bony than a carp, 
because it is leaner and smaller ; and it is actually 
more bony than an eel, because it lias a greater 
number of Bns. 

As the spinous fish partake less of tbe quadruped 
in their formation than any others, so they can bear 
to live out of tbeir own element a shorter time; In 
general, when taken out of the water, they testify 
tbeir change by panting more violently and at closer 
intervals, the thin air not furnishing tbeir gills tbe 
proper play ; and in a few minutes they expire. 
Some indeed are more vivacious in air than others ; 
tbe eel will live several hours out of water ; and the 
carp has been known to be fattened in a damp cel- 
lar. The method is by placing it in a net well 
wrapped up in wet moss, the mouth only out, and 
then hung up in a vault. The fish is fed with 
white bread and milk; and the net now and 
then plunged into the water. Tbe animal, thus 
managed, has been known not only to live for a 
fortnight, but to grow exceedingly fat, and of a 
superior flavour. From this it would seem, that the 
want of moisture in the gills, is the chief cause of 
the death of these animals ; and could that be sup- 
plied, their lives might be prolonged in tbe airy 
almost as well as in their own element. 
, Yet it is impossible to account for the different 
operations of the same element upon animals that, 
to appearsncej have the same confonnation. To 
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vopie fieh«e, br^ in the $m, f|^ water n immediata 
deitructiot>i <(>n tbe other hapdj kbioe fishes, that 
live in our lakes an<] pondsj cannot bear the salt 
water. Wb«nce this difference can ariae^ is not 
easy to he accounted for. The saline quality of 
the water cannot properly he given aa the cause ; 
since no fishes imbibe any of the sea's saltness with 
th«ir food, or in respiration. The flesh of all fishes 
ji '^ually freqh, both in the river, and at the saltest 
depths of the ocean ; the salt of the element in which 
fbey live no vfay mixing with their constitution. 
Whence, then. Is it that animalfi will live only there, 
BBd will quickly expire when (ftrried into fresh 
water? It may probably arise from the superior 
veif^ht of the sea water. As from the great quan- 
tity of salt dissolved in Its composition, it is much 
Wvier than fresh water, so it is probable it lies 
Tvith greater force upon the organs of respiration, 
and gives them their proper and necessary play : 
on the other hand, those fish which are used only to 
fresh water, cannot bear the weight of the saline 
fluid, and expire in a manner suSbcated in the grosS' 
neaa of the strange element. 

But though there are some tribes that liv< only in 
the sea, and others only in fresh water, yet there 
are some whose organs are equally adapted to either 
element ; and that spend a part of their season in 
one, and a part in the other. Thus the salmon, the 
shad, the smelt, and the flounder, annwally quit 
their native ocean, and come up our rivers to depo- 
sit their spawn. This seems the roost important 
business of their lives J and there is no danger which 
tibey will not encouDter, even to the snrmoQoting 
fffecipices, to find a proper phtee for th« deposition 
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^ tb«ir ^turt offiipritts. The Sdmon, upon thoM 
eoouaona, u seen to ascend rirerfl fire hundred 
tnilis from the sea; and to brave not only the 
danger cS T^ioufl enemies, but elso 4o spring ap 
catanictB Bi high as a house. Ai soon as they corafe 
to -the bottom of the torr«nt, they seem disappointed 
to meet the obstnieticnij and iwim some paces bach: 
they then take a view of the dangor that lies be- 
fore them, survey it motionless for some minutetf, 
Advance, and again retreat ; till at last eammontng 
np all Uieir force, they take a leap from the bot^ 
toro, their body sb^ight, and strongly in motion ; 
and thus most frequently clear every obetrnction. 
It sometimes trappens, however, that they waM 
strength to make the leap ; and then, in our fish- 
eries, they are taken in their descent. Bat this is 
one of the smallest dangers that attend these adven- 
turing animals in their progress : numberless are the 
methods of taking them ; as well by the book, as by 
nets, baskets, and other inventions, which it is im^ 
onr business here to describe. Their capture make^ 
in several countries, a great article of commerce ; 
and being cured in several different manners, either 
by salting, pickling, or drying, they ate sent to all 
the markets of Europe. 

■ As these mount up the rivers to deposit their 
spawn, others, particularly l^e Eel, descend the 
fresh-water stream, as Redi assures us, to bring 
forth their ^onng in the sea. About the month of 
August, annually, these animals take the opportu- 
nity of the most obscure nights, and when the rivers 
arc flooded by accidental rains, seek the ocean. 
When tb^ have reached the sea, and piroduded 
their young, for they are viviparoiM> tfaty agai* 
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ascend tlie >tfeun, 'at different times, at opportaniiy 
offers, or as.' .the season is fevourable or tempe^uonft 
Their passage begins usaally about the. end' of 
January, and continaes tiU towtmls the end of May, 
when they aretaken in the river Arn'o by millions, 
and' so small that « thousand of them goes to a 
pdund. There is riothing more certain than that ' 
-they descend in onr own rivers after floods, in great 
abundance, and are thus caught in nets, to very 
-great advantage. They are possessed also of a power 
of clirobing over any obstacle ; for, by applying 
their ^uiinous and slimy bodies to the surface of 
the object they desire to surmount, they can thas 
creep up lod(s, veirs, and every thing that vrould 
.prevent their asceriding the current of the stream. ' 
But the length of the voyage performed by these 
fishes, is sport, if compared to what is annually un- 
dertaken by some tribes, that constantly reside in 
the ocean. These are known to take a course of 
three or foUr thousand miles iu a season ; serving for 
prey to whales, sharks, and the numerous flocks of 
water-fowl, that regularly wait to intercept their 
progress. These may be called fish of passage, and 
bear a strong analogy to birds of passage, both from 
their social disposition, and the immensity of their 
numbers. Of this kind are the cod, the haddock, 
the whiting, the mackarel, the, tunny, the herring, 
end the pilchard. Other' flsh live in- our vicinity, 
and reside on our coasts all the year round; or keep 
in the depths of the ocean, and are but seldom 
seen : but these, at stated seasons, visit their* accus- 
tomed haunts with regular certainty, generally re- 
turning the same week in the succeeding; year^ and 
ofitem thQ sam« day. 
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The stated returns, and the re^lar pro^^H of 
these fish of passage, is one of the most exf raordi- 
Dary circamstftnces in all the histoi^ of Nature.- 
Wb^ it is that impels them to such-distant voyages ; 
what directs their passage ; what supports ' them by 
the way ; and what sometimes prompts them to 
tjjait, ' for seveiral '■ seasons, one shore for aholhefj 
and then return to their accustomed harbour ; are 
questions that curiosity may ask, but philosophy can 
hardly resolve. We must dismiss inquiry, satisfied 
with the certainty of the tacts. 
' The Cod seems to. be the fdremost of this wan- 
dering trihe ,- and is only found in our northern 
part of the world. This animal's chief piece of resort 
is on the batilcB of Newfoundland, and the other 
sand-banks that lie off Cape Breton. That extfensiVe 
flat seems to be no other than the broad top of a 
sea-mountain, extending for above five hundred miles 
long, and surrounded with a deeper sea. Hither 
the cod annually repair in numbers beyond the 
power of calculation, to feed on the quantity of 
worms that are to he found there in the sandy 
bottom. Here they are taken in such quantities, 
that they supply all Europe with a considerable share 

' of provision. The English have stages erected all 
along the shore for saltingand drying them : Mid the 
fishermen, who take them with the hook and line, 
'which is their method, draw them in as fast as tjiey 
Can throw out. This immense capture, however; 
makes but a very small diminution, when compared 

< to their numbers ; and when their provision there 
is e^iiausted, or the season for propagation returns; 
Aheygooff'to the polar sieas, ' where they deposit 
iheir roes in full security. From thence want of 
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food fof««a th««a, «s sdpit m tbe tint tiore southern 

seas are qpeOj to repur sputbwaM for subsUtence. 

Nor is tbJB Bah an unfrp qfient visitukt upon our ovm 

sboree: but the r<tttrQB we not lo regidar^ nor does 

Ibe capture bear spy pnoporUos to tfa^ at New- 

^undlapd. 

Tbe Haddo^lE^ the Whiting;,- and the MackapMj 
4re thought, by 8ome> to be drirea upon our coasti 
rather by their ffWa th^a their appetites ; and it is 
to the pursuit of tbe larger fiidiea we ovre their wel* 
come visits. It is mi(ch uiore prabablcj that tbejr 
come for tbtit food which a found in more plenty 
near the shorei th^n fwther out at seau One thing 
is reoiarkable, that tJwir ntigraiions seem to be re- 
gularly conducted. Tbe grand shaal of haddock* 
that comes periodically on tbe York^ire coast>> 
appeared there in a body on the lOth of December, 
1766; and exactly on tbe same day in tbe following 
year. This shoal extended from, the Ehore near 
three miles in breadth, and in length for more than 
forty. The limits of a shoal are precisely known ; 
for if tbe fishermen put down their lines at the dis- 
tance of more than three miles from shore, tbey 
. catch nothing but dog-fish : a proof that tbe haddock 
is not there. 

But of all migrating fish, tbe Herring and tbe 
Pilchard take the meat adventurous voyages. Her- 
rings are found in the greatest abundance in th« 
hi^iest northern latitudes. In those inaccessible 
seal, that are covered with ice for a great part of 
the year, tbe herring and pildiard find a quiet and 
mre retreat from b)I their numerous enemies : thi- 
ther neither man, nor tiieir still more destructive 
•ntmy, the fin-isb^ ttr the cachalot, dares t* pono* 
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Acm. The qiwntity of iq9«ct food vrbi«b thot^ 
tea* nipply, n very gre«t; wtieace, io Umt remote 
ntuation, defeotied by t^ icy rigfour <^ the climate, 
they liTe at etse, and niuUtply beyond expression. 
Prom this most def irable retreat, Anderson supposw 
they wosld never depart, but that their numbers 
render it neceisary for them to migrate ; and, as 
with bees from a hive, tbey 4r« compelled to eeefc 
for oQttr retreats. 

For this reason, tiie great ^ony is seen to set oirt 
irom the icy sea about Uie middle of winter ; cotn* 
posed of numbers, that if all the men in the world 
were to be loaded wiUi herrings, they wogid not 
carry the thousandth part awfty. But they no 
sooner leave their retreaU, but millions of enemies 
appear to thin their squadrons. The fin-fish and 
the cachalot swallow barrels at a yawn : the porpra^, 
the grampas, the shark, and the whole numeroas 
tribe of dog-fish, find them an easy prey, and desist 
from making war upon each other : but still more, 
the unnumbered flocks of sea-fOwl that chiefly inha- 
bit near the pde, watcb the ontset of their dangeroos 
migration, and spread extensive ruin. 

In this exigence, the defencelew emigrants find 
no other safety but by crowding closer together, and 
leaving to tbe outmost bands liie danger of being 
the first devoured ; thus, like ^eep when frighted, 
that always run together io a body, and each finding 
some protection in being but one of many that are 
equally liable to invasion, they are seen to separate 
into shoals, one body of wbteh moves to tbe west, 
and pours down along the coasts of America, as fiu: 
sMth as Carolina, and but aehlpm farther. In Che- 
sapei^ Bay, tbe u^nal loondation ^ tlusd ish m 
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B6 great, that they cover the shores in such qaaa- 
tities a9 to become a nuisance. Those that hdd 
more to the east, and come down towards Europe, 
endeavour to save themselves from their mercilen 
pursuers, hy approaching the first shore they can 
find ; and that which hret offers in their descent, ii 
the coast of Iceland,- in the beginning of March. 
Upon their arrival on that coast, their phalanx, Which 
has already suffered considerable diminutions, . is 
nevertheless of amazing extent, depth, and closeness, 
covering an extent of shore aa large as the island 
itself. The whole water seems alive ; and is seen 
so black with them to a great distance, that the 
number seems inexhaustible. There the porpoise and 
the shark continue their depredations; and the birds 
devour what quantities they please. 'By these ene- 
mies the herrings are cooped up into so close a body, 
that a shovel, or any hollow vessel pat into the 
water, taltesthem up without farther tronhle. 

That body which comes upon our coasts, begins 
to appear off the Shetland Isles in April. These 
are the forerunners of the grand shoal which de- 
scends in June ; while its arrival is easily announced, 
by the number of its greedy attendants, the gannet, 
the gall, the shark, and the porpoise. When the 
main body ia arrived, its breadth and depth is such 
as to alter the very appearance of the ocean. It is 
divided into distinct columns, of five or six miles in 
length, and three or four broad; while the water 
before them curls up, as if forced out of its bed. 
Sometimes they sink for the space of ten or .fifteen 
minutes, then rise again to the surface ; and, in 
brigiTt weather, reflect a variety of splendid coloun, 
like a field bespangled with purple, gold, and azure. 
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The fishernien are ready prepared to give them a 
proper reception ; and, by nets made for the occa- 
lion, they tdie sometimes above two thoDsaod barrels 
at a single draught. 

From the Shedand lales another body of this, 
great army, where it divides, goes off to the western 
coasts of Ireland, where they meet with a second 
necessity of dividing. The one takes to the Atlaritic, 
where it is soon lost in that extensive ocean; the 
other glasses into the Irish sea, and famishes a very 
considerable capture to the natives. 

In this manner, the herrings, expelled from their. 
naUve seas, seek those bays and shores where they 
can find food, and the best defence against thetr 
anmerdful pursuers of the deep. In. general, the 
most inhabited shores are the places where the larger 
animals of the deep are least fond of pursuing, and 
these are chosen by the herring as an asylum from 
greater dangers. Thus, along thecoasts of Norway, 
the German shores, and the northern shores of 
France, ' these animals are found punctual in their 
visitations. In these different places they produce 
their young; which, when come to some degree of 
maturity, attend the general motions. After the 
destruction of such numbers, the quantity that, 
attempts to return is but small : and Anderson doubts 
whether they ever return. 

Such is the account given of the migration of these 
fishes, by one who, of all others, was best acquainted 
with thdr history ; and yet many doubts arise, in 
every part of the migration. The most obvious 
which has been made is, that though such numbers 
perish in their descent from the north, yet, in com- 
parison to those that survive, the account istriSing : 
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and it IS supposed, Uiet of thtM taken by matt, the 
proportion is not one to a million. Their regulariy 
leaving the shore also at a stated time, would imply 
that they are not in these visits under the impalM 
of necessity. In fact, there seems one circumstance 
that shows these animals governed by a choice with 
respect to the shores they pitch upon ; and not 
blindly driven from one shore to another. What I 
mean is, their fixing npon some shores for several 
seasons, or, indeed, for several ages together j and^ 
after having reguhirly visited them every year, then 
capriciously forsaking them never more to return. 
The first great bank for herrings was along the 
shores of Norway. Before the year J584, &e 
number of ships from all parts of Europe that re- 
sorted to that shore, exceeded some thottsands. The 
quantity of herrings that were then assembled there 
was such, that A man who should pet a spear in the 
water, as- Ol&ns Magnus asserts, would see it stand 
on end, being prevented from falling. Bat soon 
after that period,, these animals were seen to destal 
the Norway shores, and took up along the Oennan 
coast, where the Hanse towns drove a very great 
trade by their capture and sate ; but, for above a 
century, the herrings have, in a great measure, for- 
saken them ; and their greatest colo>nieA are seen in 
the British Channel, and upon the Irish shores. It 
is not easy to assign a cause for this seemingly ca- 
pricious desertion ; whether the number of their 
. finny enemies, increasing along the northern coasts, 
may have terrified the herring tribe from their former 
placer of resort ; or, whether the quantity of food 
being greater in the British Channel, may not allilt* 
them thither, is net easy to determina ! 
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- The Piidiai^ wUch is a 6A diflerin^ little from 
the herring, makcB the ooasC of Cortiffflll its |^ce 
of principal ruort. Their arrival on that coast is 
soon procbimed by their attendants the birds, and 
tfie larger fishes; and ttie whole country prepare to 
take the advaiUage of this treasnre, providebtially 
throwD before thran. The natires sometimes en- 
close a bay of several miles extent with their nets, 
called saioes. To direct them id their operations, 
there were some yean ago (but I believe they are 
discontinued) sever^ men placed on emin,ences near 
the shore, called huers, who, with brooms in tfaeir 
bands, gave signals where the nets were to be ex' 
tended, and where the shoalsof fishes lay : this they 
perceived by the cofcur of the water, which assumed 
a tiDctare from the shoals beneath. By these means 
Uiey sometimes take tw«Iy« or fifteen hundred 
barrels of piletords at a draogbf : and they place 
tfcem in heaps on the shore. It often happens, that 
the quantity caught exceeds the salt or the utensils 
fbr curing them ; and then they are carried off to 
serve for the purposes of manure. This fishery 
ranploya not only great numbers of men at sea, 
tiatning them to naval affaira; but also numbers of* 
women and children at land> in salting and coring the 
fish ; in making boats, nets, ropes, and casks, for thtf 
purposes of taking or fitting them for sale. The 
poor are fed with the superfluity of the capture ; the 
land is manured with the oCbIs ; the merchant finds 
the gain of commission, and honest comtnn^e ; the 
fisherman, a comfortable subsisittitice from bis toil. 
" Sbipi," says J>r. Borlase, " are ofteu freighted 
" hither with salt, and into for«gn countries tfith 
" the fish, carrying ^ at the tame time a part of out 
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" tin. The usual pi'oduce of tbe number of fa<^- 
" heads exported for ten years, from 1747 to l75fi 
" inclusive, amounted to near thirty thousand hogs- 
" heads each year : every hogshead has amounted, 
" upon an avera^j to the price of one ponnd thir- 
" teen shillings, and ihree-pence. Thus the money 
" paid for pilchardsexported, has annually amounted 
" to near fifly thousand pounds.". 

Whence these infinite numbers are derived, still 
remains obscure ; hut it will iocrease our wonder to 
be told, that so small a fish- asthe-Stickieback, which 
is seldom above two inches long, and that one 
vrould think could easily find support in any water, 
JB yet obliged to colonize, and leave its native fens 
in search of new habitations. Once every seventh' 
or eighth year, amazing shoals of these appear 
in the river Welland, near Spalding, and come up 
the stream foHning one great- column. They are 
supposed to be multitudes collected in some of: the' 
fens, till overcharged with numbers, they afe perio-' 
dicftlly obliged to migrate. An idea may be had of 
their numbers, when we are informed, - that a man, 
employed by a farmer to take them, for the purpose 
of manuring his grounds, has got, for a considerable 
time, four shillings a day, by' soling them at a half- 
penny a bushel ! 

Thus we see the amazing propagation of fishes 
along our own coasts and rivers ; biit their, numbers 
bear no proportion to the vast quantities found among 
the islands of the Indian ocean. The inhabitants 
of these countries. are not under tbe necessity even 
of providing instrument^ for fidfling'; it is hut going' 
down to the shore, and there tbe fish are.found in 
great numbers in the pla«be§ that «tBl. continue to' 
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have WRter u them. In some of tbese places 
tbe qasntity k so great, that they are left in shoals 
OD those stranipe, dried up by tiie san, and their 
putrefaction contributes to render the country un- 
healthful. 

This power of increasing in these animals ex- \ 
eeeds our ideas, as it would, in a very short time, 
outstrip all calcalaiion. A single herring, if suf- 
fered to mnltiply unmolested and undiminished for 
twenty years, would show a prt^eny greater in bulk 
tiwn tea such glebes as tbet we live upon. But 
happily (be balance of nature is exactly preserved ; 
and tbeir consumption is equal to their fecundity. 
For th» reascMi we are to consider the porpoise, the 
short, or tbe cod-fish, not in the light of plun- 
Aeren and rhrals, but of benefactors to mankind. \ 
Without their assistance the sea would soon be- 
come Dvercbai^;ed with tbe burthen of its own pro- 
ductions ; and that element, which at present dis- 
tr6>ule8 health and plenty to the diore, would but 
load it vrith putrefaction. 

In tbe propagation of all fish some degree of 
w&rnrth seews absolutely necessary, not only to their 
preservation, but to tbe advancement of their pos- 
terity. Tbeir spawn is always deposited in those 
places where tbe eun-beams may reach them, either 
at the bMtom of diallow ^ores, or floating on the 
sur&ce in deeper waters. A small degree of heat 
answers nil tbe purposes of incubation, and the ani- 
ihal issues froth the egg in its state of perfect forma- 
tion, never to undergo any succeeding change. 

Yet still, I have some doubts whether most fish' 
cMoe from the egg completely formed. We know 
tSttt ia all tiitift^ tribe, and many of the lizard 
TOl. V. %. 
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kind, they are produced from the egg in an imper- 
fect form. The tadpole, or young frog, with its 
enormoaa head and Blender tail, are well known : 
a species of the lizard also, which is excluded from 
the shell without legs, only acquires them by de- 
grees, and not till after some time does it put off its 
serpent form. It is probable that some kinds of 
fish in like manner suffer a change ; and though it 
he too inconsiderable to strike the fisherman or the 
inattentive spectator, yet it makes a very material 
difference to the naturalist, and would perhaps dis- 
arrange bis most favourite systems. A slight alte- 
ration in the fins or bones that cot» tbe gills would 
overturn the whole fabric of the most applauded 
ichthyologist ; and yet, as I observed, it is most 
probable that these minute alterations often take 
place. 

As a proof of this, during the month of July, there 
appear near Greenwich innumerable shoals of small- 
fishes, which are known to the Londoners by the 
name of White Bait. It is universally agreed tiiat 
they are the young of some fish : they are never 
seen but at this time of the year, end never found 
to have any roe, a circumstance that proves their 
not being come to maturity. The quantity is amaz- 
ing ; and the fish that produces them in such num- 
bers must be in plenty, though it is not yet known 
what that fish is, as they correspond with no other 
' species whatever. They most resemble the smelt 
in form ; and yet tbey want a fin, which that animal 
is never without. They cannot be the bleak, as 
tbey are never found in other rivers where tbe bleak 
br^ in great abundance. It is most probable, 
therefore, that they are the youog of some animal 
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not yet come to their perfect form, and therefore 
Fedncible to no present system. 

The time that spinous Bshes continae in the pea 
is in proportion to the size of the kind, it is a rule; 
that chiefly holds throug'h nature, that the larger the. 
animals are, the longer they continue before exclu- 
sion. This, I say^ holds general through all nature ; 
though it is not easy to assign a cause for bo well- 
known a truth. It may probably be, that as all 
large bodies take a longer time to grow hot than 
.small ones, so the larger the egg, the longer in- 
fluence of vital warmth it requires to reach through 
all its recesses, and to unfold the dormant springs 
that wait to be put into motion. 

The manner in which the 'eggs of fishes are im- 
pregnated is wholly unknown. All that obviously 
offers is, that in ponds the sexes are often seen 
together among the long grass at the edge of the 
water ; that there they seem to struggle ; and that 
during this time they are in a state of suffering ; 
they grow thin ; they lose their appetite, and their 
flesh becomes flabby; the scales of some grow 
Tough, and they lose their lustre. On the contrary, 
when the time of coupling is over, their appetite 
Tetums ; they re-assume their natural agility, and 
their scales become brilliant and beautiful. 

Although the usual way with spinous fishes is to 
produce by spawn ; yet there are some, such as the 
eel and the blenny, that are known to bring forth 
their young alive. Bowlker/who has written a 
treatise upon fishing, seems to determine the ques- 
tion relative to the viviparous production of eels, 
upon the authority of one or two credible witnesses. 
An eel, opened in the presence of several ' persons 
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of credit, wae found to bftve an infinite number of 
little creatures, closely wrapped up together io a 
lump about the size of a nutmeg, which being put 
into a bason of water, soon separated, aod swam 
about : yet still, whether these may not have been 
worms generated in the animal's body, remains a 
- doubt ; for there are scarcely any fisfaea that are oot 
infested with worms in that manner.* 

With respect to the growth of fishes, it is ob- 
served, that among carps, particulariy. the first year, 
they grow to about the size of the leaf of a willow- 
tree; at two years, they are about four inchea long. 
They , grow but one inch more the third season, 
which is five inches. Those of four years old are 
about »ix inches ; and seven a£ter the fifth. From 
that to eight years old tbey are found to be large in 
proportion to the gaodoess «f the pond, from eight 
to twelve inches. With regard to sea-fish, the fiiber- 
men assure us that a fish must be six yeafs <dd' be^ 
fore it is fit to be served up to table. They instance 
it in the growth of a maokarel. They assure us 
that those a year old are as large as one's finger; 
that those of two years are about twice that length ; 
at three and four years, they are that small kind of 
mackarel that have neither >milts nor roes; and be- 
tween five and aa, tbey are those full-grown .fish 
that are served up to our tables. In the same man- 
ner^ with regard to ;flat fishes, tbe>y tell ns that the 

[* The Eel, it is now knmrn, isviviparoui. It < produces it« 
numerous young duriifg the -decline of iiunmer;, the^f axeyerf 
amall at their first exclusion. Thit fish oFlen tranters about 
meadows in search of snails, anil other tbod ; and, acc6rding 
ta Dr. Anderson, young Gels Aill often migrste across lafld,'fB 
great dwKis, from. an« part of 41 rivcr t« anothwi} 
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tarint aadbaiijei at one year are about the aize of 
a arswn piece ; the second year aa htge aa Ihe palm 
of ODe's band ; and at the fifth and sixth year, they 
are larger snoogb to be served ap to table. Tbua it 
appears tint fish are a t^nBiderable time in coming 
to their fult growth, aird that they are a km^ tiane 
flestroyed before it comes to their turn to be der 
rtroyera* 

AH &ih live upon each other, m some state sf 
tiieir existence. Tboee with the hrgeit montha, 
attack and devour tiie lai^er kinds ; those whose 
months are lewjlie in wait fior the sraaMear fry ; aoil 
even these chiefly svbsist upoir spawn. Of these 
wbidi Kve in the ocean, ttS the sptnoas hinds, ihe 
DoradO'ia the moErt: vosaeroiK. This Is chiefly found 
in the tnpicai dimates ; and is ait ooee the msat 
active, ai^ the : aiost beaatiftiL of ^e- hnsiy leg^od. 
Itis aboit aixfeething; the badtaH over emnseUed 
witii «pot6 oS a Unish greea and silver; the tail 
and fins <^ z gdd colour; and ati have a biiUiancy 
of tint, that iK)thing but Nature's pencat can atlaia 
to : the eyea are placed on each side of the heaij^ 
large Ood bMutifut, swronnded with circle, of 
■hiniDg gold, In the seu where they iurefoand, 
these fieh are always in motion, and pJay rtnind 
ships in fiiU saU, with ease and security : for ever 
•iAerpvrsHiBg or pursued, they are seencontiauaHy 
in a state of war&re ; either defending diem- 
ielves against the shark, or darting a&er tka smaller 
fnbu. . Of all others, the Plying-ltBh most abounds 
in these seas ; and as it is a smalt animiU; seldom 
growing above the sise of a herring, it) is chiefly 

• Trait! ^ea PIchcs, par Monsieur D'uhamel. Sect S. 
p. 100. 
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sought by the dorado. Nature has furnisbed wcfa 
respectively with the powers of pursuit and evasion. 
The dorado being above six feet long, yet not 
thicker than a salmon, and furnished with. a fiiU 
complement of fins, cuts its way through :tbe water 
with amazing rapidity : on the .other baud, the 
flying-fish is furnished with two pair of fins longer 
than tiie body, and these also moved by a stronger 
set of muscles than any other. This equality of 
power seems to furnish one of the most entertain- 
ing spectacles those seas can exhibit. The efforts 
to seize on the one side, and the arts of escaping^ 
on the other, are perfectly amusing. The dorado is 
seen, upon this occasion, darting after its prey, 
which will not leave the water, while it has the ad- 
vantage of swimming, in the beginning of the diaae. 
But, like a hunted hare, being tired at last, it then 
has recourse to another expedient for safety, by 
'flight. The long fins, which began to grow useless 
in the water, are now exerted in a different manner 
and different direction to that in which they were 
employed in swimming : by this means the timid 
little animal rises from the water, and flutters over 
its surface, for two or three hundred yards, till the 
muscles employed in moving the wings are en- 
feebled by that particular manner of exertion. By 
this time, however, they have acquired a fresh power 
of renewing (heir efforts in the water, and the ani- 
mal is capable of proceeding with some velocity by 
swimming : still, however, the active eiiemy keeps 
it in view, and drives it again from the deep ; till, 
atleng^h, the poor little creature is seen to dart to 
shorter distances, to flutter with greater effort, and 
to drop down at last into the mouth of its fierce 
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punuers. But not the dorado alone, all animated 
Datare seems combined against this little fish, which 
seems possessed of doable powers, only to be sub- 
ject to greater dangers. For though it should 
escape from its enemies of the deep, yet the tropic- 
bird and the albatross are for ever upon the wing 
to seize it. Thus pursued in either element, it 
sometimes seeks refuge from a new enemy; and it 
is not nnfrequeat for whole sfaoals of them to &II 
on ship-board, whete they furnish man with an ob- 
ject of useless curiosity. 

The warfare in fresh-water is not carried on with 
SQch destnictire activity ; nor are the inhabitants 
of that element so numerous. It would seem that 
there is something more favourable to the fecundity 
of fishes in the ocean, than in an element less im- 
pregnated with salt. It has been the opinion of 
some philosophers, that all fish are natives of that 
great reservoir ; and that only colonies have been 
sent up rivers, either through accident, or the neceR- 
fity of procuring subsistence. They have been 
led to this opinion by the superior fecundity of sea- 
fish, which breed twenty to one ; as well as by their 
superiority in strength and size, over those of the 
same kind found in lakes and rivers. This is a 
matter too remotely speculative to be worth pur- 
Boing ; but certain it is, that, in- fresh water, fishes 
seem to abate mnch of their courage and rapacity ; 
pursue each other with less violence, and seem to 
be less powerfully actuated by all their appetites. 
The greediness with which sea fish devour the bait 
is prodigious, if compared with the manner they 
t^ it in fire^ water. The lines of such fishermen 
as go off to sea, are cowie, thick, and clumsy, com- 
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pared to what are used by those who Qsh at ]aiid> 
Their baits are seldom more than a, piece of a jGwh* 
or the flesh of some quadrapedj 4tuck on Uie hotdi 
in a bungling manner ; and scar<^]y any art is em- 
ployed to conceal the deception. But it iy otber^ 
wise in fresh water ; the lin^ must often be drawit 
to a hair-like fineness ; they, must be tjnctured of 
the peculiar colour of the stream ; the bait must be 
formed with the nicest art, a^d e.ven, if possible, to 
exceed the perfection of Nature ; yet still the fishes 
approach it with diffidence, and often swim rcrand it 
with disdain, The cod, on the banks of Newfound- 
land, the instant the book, which is only baited with 
the guts of the animal last taken, is dropped into 
the water, darts to it at once, and, the fishermen 
have but to pull up as fast as they throw down. 
But it is otherwise with those who fish in fresh 
water, they must wait. whole bonis in fruitless 
expectation ; and the patience of ft fisherman is 
proverbial among us. 

This comparative neglect of food, which is found 
in all the tribes of fresh-water fishes, renders them 
less turbulent and less destructive among each other. - 
Of all these the Pike is most active and voracious ; 
and nur poets, whose business it is to observe the 
surface of Nature, have called it the tyrant of the 
watery plain. In fact, in proportion to its strength. 
and celerity, the pi^e does some mischief; but 
what are its efforts, compared to those of the 
cachalot or the shark 1 they resemble Uie petty 
depredations of a robber, put in competition with 
the ravages of a conqueror! However, the pike wiU 
attack every fish less than itself; and it is Home- 
tiqies seui choaked, by attempting to awallovr sach 
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a* are too large a morsel. ItisiinnuUerial of what 
ipecies tfae apimal it pursoes appears to be^whcttter 
of another or its own; all are indUt^riminately de- 
voured; so that every fiah owes its safety to its 
minuteness, its celerity, or Hb courage : nor does the 
pike confine itself to feed on hsh and frogs; it will 
' draw down the water-rat and the young ducks^ as 
they are swimming about. Gesner tells us of a 
mule that stooped to drink in the water, when a 
famished pike, that was near, seized it by the nosej 
nor was it disen^ged till the beast Bung it on shore. 
So great is their rapacity^ that they will contend 
ivith the otter for, his prey, and even endeavour to 
force it from him. For ^is reason it is dreaded by 
all other fish ; and the small ones show the same 
uneasinefls and detestation at the presence of their 
tyrant, as the little birds do at the sight of a hawk 
or an owl. When the pike lies asleep near the; 
sm^ure^ as is frequently the case, the lesser fish are 
often observed to swim around it in vast numbers, 
wiU) a mixture of caution and terror. 

The oUier tribes of fresh-water fish are much in- 
ferior to this animal in courage and rapacity : they 
chiefly subsist upon worms and insects, pursuing 
Uiera at the bottoiq, or jumping after them to the 
sorface of the water. In winter also, their appetite 
seems entirely to forsake them ; -at least they con-, 
tinae in so torpid a state, that few baits will tempt 
them to their dmtniction. At that season, they 
fii^^vake the shallow waters, and seek those deep 
hole^ to be found in every river, where they con- 
tinue' for days together, without ever appearing to 
move. The ceM seems to affect them ; for at that 
time ifa^ K« close to the bottom, where the water 
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is most warm^ and seldom Tentnre oat except the 
dsy be pecnliarly fine, and the shallowa at the edges 
of the stream become tepefied by the powerful rays 
of the sun. Indeed, I hare been assared, tluit 
some fishes may be rendered so torpid by the cold, 
in the northern riversj as to be frozen up, in tiie 
gjeat m^ses of ice, in which they continue foi' 
several months together, seemingly without life wt 
sensation, the prisoners <^ congelation, and waiting 
the approach of a warmer sun, to restore them at 
once to life and liberty. Thus that cheerful lumi-> 
nary not only distributes health and vegetation to 
the productions of the earth, but is ardently sought 
even by the gelid inhabitants of the water. ' 

As fish are enemies one to another, so each 
species is iniested with worms of different kinds 
peculiar to itself. The great fish abound with them ; 
and the little ones are not entirely free. These 
troublesome vermin lodge themselves either in the 
jaws, and the intestines internally, or near the 
fins without. When fish are healthy and tat, they 
are not much annoyed by them ; but- in winter, 
when they are lean or sickly, they then suffer very 
much. 

Nordoes the reputed longevity of this class secure 
them from their peculiar disorders. They are not 
only affected by too much cold, but there are fi*e- 
quently certain dispositions of the element in which 
they reside, unfavourable to their health and propa- 
gation. Some ponds they will not breed in, how- 
ever artfully disposed for supplying them with fre^ 
recruits of water, as well as provision. In some 
seasons they are found to feel epidemic disorders, 
and are seen dead by the water-side, without any 
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^parent cbuk ; yet still they are animalSj of aU 
<rthers, the moat vivacious, and tiiey often live and 
subsist upon such substances as are poisonous to the 
more perfect classra of animated nature. 

It is not easy to determine whether the poisonous 
qualities which many of them are found to possess, 
either when they wound our bodies externally with 
their spines, or when they are unwarily eaten at 
our table, arise from this cause. That numbers 
of fishes inflict poisonous wounds, in the opinion of 
many, cannot be doubted. The concurrent testi- 
mony of mankind, they think sufficient to con- 
tradict any reasonings upon this bead, taken fi:om 
anatomical inspecton. The great pain that is felt 
from the sting given by the back fin of the weever, 
iiears no proportion to the smallness of the instru- 
meut that inflicts the wound. How the poison is 
preserved, or how it is conveyed by the animal, it 
is not in our power to perceive : but its actual 
existence has been often attested by painful expe- 
lieoce. In this instance we must decline conjec- 
ture, satisfied with history. 

Thefact of their being poisonous when eaten, is 
equafly notorious; and the cause equally inscru- 
table. My poor worthy friend. Dr. Grainger, who 
reuded for many years at St. Christopher's, assured 
me, that of the fish caught, c^ the same kind, at 
one end of the island, some were the best and most 
wholesome in the world ; while others, taken at a 
different end, were always dangerous, and most com- 
monly fatal. We have a paper in the Philosophical 
Transactions, giving an account of the poisonous 
qualities of those found at New Providence, one of 
the Bahama' ishoda. The author there assures us. 
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that the greatest part of the ish of that.dreiury eowM 
are a]l of a deadly nature ; their Bmallest cffiectt 
being to bring on aterriblepainintbcjainta, whiot^ 
if terminating fevourably, leaves the . patient witfat- 
etU any .appetite for several d»y« . after. It is not 
those of the moat deforised figure, or the most 
frightful to look at, that are alone to be. dreaded j 
alt kinds, at different timea, am alike daDgerou» ; 
and the same species which has this day *erved 
for nouriahmentj is the nexi, if tried, fouDd to b« 
fetal! . . 

This nosLtous quality has givea rise to much spor 
culalion, and many conjectures. Sotne have sup- 
posed it to arise from the fishes .on. these shorea 
rating of the manchineel apple,- a deadly vegetable 
poison, that sometimes graws..peRdant over theses; 
but the quantity of those trees groning in this 
manner, bears no proportion to the extensive infec* 
tion of the fish. Labat baa ascribed it to tbeir 
eating the galley-fish, which is itself moat potently 
poisonous : hut this only removes our wonder a little 
farther back; for it may.be asked, with as just a 
cause for curiosity, how comes the.^lley-fish itself 
to procure its noxious, qualities? Others have 
ascribed the poison of these fishes, to their feeding 
upon copperas beds: but I do not know of any 
copper-mines found in America. In short, as we 
cannot describe the alembic by which the rattle- 
snake distils its malignity, Aor the process by whidi 
the scorpion, that lives, among roses, converts their 
sweets to venom, so we cannot discover the manner 
by which fishes become thus dangerous; and it 
is w^ for us of Europe that we can thus wonder 
in- security. It is certain that, with us, if fishes. 
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such as carp or tenchj acquire any disagreeable 
flavour from the lakes in which they have been bred^ 
this can be removed, by their being kept some time 
in liner and better water : there they soon clear away 
all thosedisagreeable qualities their fiesh had con- 
tracted, and become as delicate as if they had been 
always fed in the most cleanly manner. But this 
expedient ia with us rather the precaution of luxury, 
than the effect of fear : we have nothing to dread 
from the noxious qualities of our fish ; for all the 
animals our waters furnish are wholesome. 

Happy England ! where the sea furnishes an abun- 
dant and luxurious repast, and the fresh waters an 
innocent and harmless pastime ; where the angler, 
in cheerAiI solitude^ strolls by the edge of the stream, 
and fears neither the coiled snake^ nor the lurking 
crocodile; where he can retire at nighty with his 
few trouts, to borrow the pretty description of old 
Walton, to some friendly cottage, where the land- 
]ady is good, and the daughter innocent and beau- 
tiful ; where the room is cleanly, with lavender in 
the sheets, and twenty ballads stuck about the wall ■ 
There he can enjoy the company c^ a talkative bro- 
ther sportsman, have his trouts dressed for supper, 
tell tales, sing old tunps, or make a catch ! There 
he can talk of the wonders of Nature with learned 
admiration, or find some harmless sport to content 
him, and pass away a little time, without offence to 
God, or injury to man ! 



I 
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CHAP. 1 

Of the DMon of Shell Fish. 

Xn describing the inlnbitanta of the wateri a class 
e( animals occur, that mankind^ from the place of 
^eir residence, have been content to call ^h ; bat 
that naturalists, from ^icir fdrmation, have justly 

' agreed to be unworthy of the name. Indeed, the 
^nity ratoy of this kind bear to the insect tribe, 
may very well plead for the historian who ranks 
them rather as insects. However, the common 
language of a country must not be slightly in- 
vaded; thenamesctf things may remain, if tbephilo- 
Bopher be careful to give predsion to our ideas of 
them. 

There are two dasses of animals, therefore, in- 
habiting the water, which commonly receive the 
name of fishes, entirely different firom those wd 
have been describing, and also very distinct from 
each other. These are divided by nsturalists into 

*' Gnistaceons and Testaceous animals ; both, totally 
unlike ftshes to appearance, seem to invert the 
order of nature ; and as those have their bones on 
the inside, and their muscles bung upon them for 
the purposes of life and motion, these, on the con- 
trary, hav« all their bony parts on the outside, and 
ell their muscles within. Not to talk mysteriously 
— all who have. seen a lobster or an oyster, perceive 
that the shell iu these bears a strong analogy to the 
VOL. V. • M 
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bones of other animals ; and that, by these sbdlsi (he 

animal is sustained and defended, 

CriistaceouB fisbj such as the crab and the lob- 
ster^ have a shell, not qirite of a stony hardness, but 
rather resembling a firm crust, and in. some mea- • 
sure capable of yielding. Testaceons fishes, such 
as the oyster or cotkle, are furnished with a shell 
of a stony hardness ; very bnttle, and incapable 
of yidding. Of the craiMBoeoDS kinds at« the 
lobster, the Crab, and tbe Tortoise ; of the tes- 
' laceous, that owneiiotts tribe of Oysters, lifasdee. 
Goddes, and Sea Snafls, Which offer wink infinite 
variety. 

l^e cnutaceons tdbe leea to bald .tfae ondiHe 
nnk between firises, pri^erly so called, and lAosc 
saad-jike ansnatst^at receive tbe name of testa«eoafe 
fi^es. Their imnacles are strong and firm, asco the 
former; their ehdl is setf-prodooed, as among tte 
lattn*. They have mt^n, and hunt far fisoid with 
great avidity, like the former. They are incapa^ 
ble of swimming, but ciieep aioiig die bottom, like 
the kMer : in short, they fbnn the link that uniles 
these two classes, that seem so very opposite in thdr 
oatnres. 

OF testaceons £sbes we w^ speak hereafter. As 
toanimals of the cnutaceons Idadj^tfaey are ivry 
finmeroes, their figare ofiers a hundred varietiefl : 
Init as to Ibdr natore, they .we obmasly divided 
into two very distinct kinds, diffining in tbeir habits 
uid their confirmation. Theichief of me kind is 
the Lobster; ike chief of the other, tbe Tortoise. 
Under the liobrter we rank the Ptawa, the Cray 
Fish, tiieSbrimp, theSea Ccab, the .Land Crab, and 
all ^ir vacieti^. ^Under 4be Sea Tortoise, the 
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l^iirtk, tfae Hswksbill Turtle, ttte Lftofl Tortoise, 
ud (heir pnmMoiM nmetiM. 



CHAP. n. 

CrustaeeoM Animal$ of the Lobster Kind. 

JHOWEVEH different in figure the Lobster and 
the Cnb may seem, their manpers and coqfQniif^- 
tiw «re neftriy the Mine. AYi^h all th^ voracious 
appetite of fishes, tbey ^re condftmoed to lead ai^ 
insect life at the bottpiq of the vrat^r : and thougt^ 
pne^sed by coatiQDal hinder, they are often obliged 
to wait till accident brings them their prey. Though 
wkbQut any warmth in their bodies, or even with- 
<Hit red bJood circulating through their veins, they 
ftte animals wonderfully ypracious. Whatever they 
seize upon that has life, i» sure to perish, though 
Ixever w well defended ; they even devour eaich 
other : and, to increase our surprise still more, they 
may, in some measure, be said to eat themselves ; 
as they icbange their shell and their stomach every 
yiear, and their old stomach is j^nerally the first 
morsej that serves to glut the new.* 

The Lobster is an animal of .so extraordinary a 
form, thaX those who first see it .are apt to mistake 

l_* Tiiat Lpbstera and Craf)s change their stomachs ann|ialty^ 
does not appear to have been osoertained as a fact : but at this 
ifme, those ealcareous concretions, linown in tho ihopa t^ tb* 

M 2 
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the head for the tail ; but it is soon discovered that 
the animal moves with its claws foremost ; and that 
the part which plays within itself by joints, like a 
coat of armoar, is the tail. The two great claws 
are the lobster's inatmmenta of provision and 
defence; these, by opening like a pair of nippers, 
have great strength, and take a firm hold ; the^ 
are usually notched like a saw, which still more 
increases their tenacity. Beside Uiese powerfiil in- 
stnimentB, which may be considered as arms, the 
lobster has eight legs, four on each side ; and these, 
with the tail, serve to give Uie animal its progressive 
and sideling motion. Between the two claws is 
£he animal's head, very small, and furnished with 
eyes that seem like two black homy specks on 
each side ; and tiiese it has a power of advancing 
out of the socket, and drawing in at pleasure. The 
mouth, like that of insects, opens the long way of 
the body; not crossways as with man, and the 
higfier race of animals. It is furnished with two 
teeth for the comminution of its food ; but as these 
are not sufficient, it has three more in the stomach ; 
one on each side and the other below. Between 
the two teeth there is a fleshy substance, in the 
shape of a tongue. The intestines consist of one 
long bowel, which reaches from the mouth to the 
vent ; but what this animal differs in from all others, 
is, that the spinal marrow is in the breast-bone. It 
is furnished with two long feelers or boms tiiat 
issue on each side of the head, that seem to correct 
the dimness of its sight, and apprize the animal of 
its danger, or of its prey. The tail, or that jointed 
instrument at the other end, is the grand instrument 
«f motion ; and with this it can raise itself in the 
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water. Uader this 'we uauaDy see lodged tiie ^wn 
ID great abuodance ; every pea adhering to the next 
by a very fine fiktment, which is scarcely perceivable. 
Every lobster is an herioaphrodite, and is supposed 
to be self-impregnated 1* Theovary, or place where 
the spawn is first prodaced^ is badtwards, toward 
the tail, where a r^ substance is always Ibund, and 
which is Dothing but a cluster of peas, that are yet 
too small for exclusion. From tbis receptacle there 
go two canals, that open on each sideatthejointures 
of the shdl, at the belly ; and through these passages 
the peas descend to be excluded, and placed under 
the tail, where the animal preserves them jrom 
dang» for some time, until they come to m^vrity ; 
when, being furnished with limbs and motion, Uiey 
drop off into the water. 

When the yOung lobsters leave the parent, they 
immediately seek for refnge in the smallest dlefts of 
Todcs, and in such-like crevices at the bottom of the 
sea, where the entrance is but small, and the 
<^>eoing can be easily defended. There, without 
seeming to take any food, they grow larger in a few 
wedu time, fix)m the mere accidental substancea 
which the water washes to their retreats. By thia 
time also they acquire a hard, firm shell, whidi 
furnishes them with both ofiensive and defensive 
armour. They then begin to issue from their for- 
IreesM, and bt^ly creep along the bottom, in hopes 
of meeting with more diminutive plunder. The 
spawn of fish, the smaller animals of their own fcindf 

[* Hie SDinuls of thia tribe are b; no meani beimaplitodita, 
but are found distinctly male and female. The eggs are depoaited 
under the tail of the females, which far thai purpose ii often much 
broader dun Uiot of the malet.^ 
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ebfffly thb vrohniB that faeepat thebottdm *f the Ma, 
tnippiy tftem with plen^. They \tet^ im tbis 
mantiier tlose' aiTHni|; the rockt, bmtly eiaplojred iti 
%enuctung up the und ^^ tiifeir dawi for w*nM, 
or isiirpmtdg sHcfa heeiflen Aoimak as foil mthia 
tiietr grabp ; tiiui they have little to appc^end, 
6^^ from eadi odier: tot in th«m, as among 
iB^es, the large are ^e mbst fondtdable <£ all oUIm: 
tneniies to t^ smdl. . 

fiat l^is 1^ of ebBBdanoe and atcuiUy it aoon to 
liave a moat dangeraai intenaption : for the body 
of the h^Mter «tiU oontinumg to iDcresi«> while its 
vbeU remeiRs inalterably the lame, tbe aniMil 
becomes tob lai^ for itsfaebitation, and inpriwi^ 
vithin the crust that it hfts nbtaraMy giatheredroand 
itj there comes on a necessity of f^tnag free. The ' 
young of this fckid, tbierefiire, that grow failcr, &s I 
tun aksttred by the fishermen, chai^ their iM 
vftaier tbem tbe tAd, who come to their MgnMrth, 
vtid kdw rcMMHi in the came sbedl often for ttn ymn 
ttog^ber. In general, however:, *B theae aninafc 
^change th^r sb^'once-ayear ; and this ia not Dofy 
«ioostpainM operation^ dot alsonibjectalhettt'lo 
«very dangjer. Their moultiag fleascn is gtenei^y 
alioBt (he be^mnng of summefir ; at which tiibetheh- 
iood ik in jj^e^ty, and their atrength and •rigow tn 
-the bEgbestperlectwn. Bdt soon sA\ their a^Ari^ 
vetaks ; they we sem fbivcdcing the open parte of 
idle deep, abd seedting some retired shu&tion vfhoRg 
.^ i-oolGB, or some outlcft where they may wmain 
in safety from the attacks of their various enemies. 
For 8(^e days Ijefore their change, the animal dis- 
continues its usual voraciousness ; it is no longer 
seen laboriously harrowing uf the tand at tbe 
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ill fftf ; it Ihh totfiid' aqd matioidea> as i£ ia 
•HMHiBe^KiMbDQCtkeafjproBdwif^obBngs. Just 
iMftnecMtinif ibi sfafiU, it ihn>wrilseIfiqKni its back, 
atrikoK its dBwi8g;«inst each etlter, sod entry fimb 
■aeaw to tacmble ;- ite feeters are ftgiflate^ and tfaa 
vdwlelraily it IftiioletitBotiea-; ittbenBirsiteitodfi 
ID an unuraal manner, and at last the ihett is seen 
begteniog t» divide at its jaBdures ; partiaakffty it 
opena at tbe juDotorct of the bcllj^ wbere like a> 
pair e£ jjampe> itinwbefoce bat ueannf^ onitsd; 
It aJao aeeiM tamed imide int; and its stoioadi: 
ceBK» tamy viHik its shell.. After tliis, by ihe anna 
ofMsatien, it diaeagages! itself of tbe damit whidn 
Iwat at tfae Joinbi ; the aanel, witii a. tavmiribw 
motion^ castii^; then off ea a man would kidc off 
ft boot that was too bi^ ftr hjai. 

Tbn^ HI a short- Umei, this wondesrfiil: cKatare 
teds kielf at liberty ; bat id so vneA. and aifeebledr 
a stat^ tbiri it coolipajw fat severd hours motionleBS. 
Ittjecd, soTioleot and painfalis Ae f^eratiQa, that 
onny of them die uodsr it: and thoae.wfaidt siir> 
VKvq aue in soi^ a vf«akly staie for some, time, th^ 
Um^ neither take food nor venture from their re- 
treats. Immetot^ aflcxr this change, they hajrer 
mrt cmly the si^neas, but the timidity of a vrfiwa^ 
£iei^ wumdiof tlu deep is thcn,apower&Vfiaeniy, 
irittdi they can neither escapp nor oppose; andi 
Uiis, ia &ct^ is the time when the dog-fi^, the ood, 
and tiie'ray, denoor tfffifliby hondredb.. But tbiS' 
stale ol defen(»]es8' imbecility continues &n a vmry 
short tUD»: d]eaniiBa],.inWss.thant«rodai^i, isasen: 
ta haive the i^ th^ covered ita body grown^inost 
as hard as before ; its appetite is seen to increase ; 
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andj atrange to b^old ! the first ol^ect that tempts 
Hi gluttony, is its own itomac^, -irtiich it 80 )auiy 
WBsdtsenga^ from. Tbii it deTOUn with greti 
eagerness ; and some time after, eata eren its fotmer ■ 
shell. In ^Dt iiDrty-eigfat houra^ in prc^rtion to' 
the animal's, health and stoengthv the new sbeH is 
pecfectly formed, and as hard as that whidi was bat 
just thrown aside. 

To contribate to the speedy growth of the dieH> - 
it ia supposed by some that the lobster is sopplied 
with a very extraordinary concretion within its 
liody, that is converted into the shelfy siriistance. 
It is a chalky sutntance, found in the lower part 
of the stomach of all lobsters, impr^pei^ cdled 
erab's-eyes, and sold under that title in die shops. 
About the timetfaelc^ter. quits its shell, the-' teeth 
in its stomach breakthesestooes to pieces, aiid the ' 
flnids contained therein diuolre them. This fluid/ 
which stiU remains in the new stomach, is. thought 
to be replete with a peb-ifying quality, proper far 
ibrming a new sbdl : however, Uie concreting poww 
that first formed' these, shows a snfficttnt-po#er in . 
the animal to produce also the -sMI ; and it is 
going but a short way in the ranses of things, 
when vre attempt to explfun one wonder by an- 
other. 

When the lobster is completely equipped in i.ts 
new. shdl, it tlien appears how much it has. grown 
in the space of a very few days ; the dimensions of 
the old shell being compared with those of the new, 
it will he found that the creature is increased above 
a third in its size ; and, 1^ a boy that has outgrown - 
his clotiies, it aeenis wonderful how the deserted sbeU 
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was^ble to contain so great an animal as entirdy 
fills op the new. 

The creidure thus famished^ not only with a com- 
plete covering, bat also a greater share of strength 
and courage, ventures more holdly among the akii- 
mals at bottom ; and not a we^k passes that in its 
eombatS'it does not suffer some mutilation. A joints 
or evea a whole claw, is sometimes snapped off in 
these encounters. At certain seasons of the year 
these -animals never meet each other without an 
engagement. In these, to come off with the loss' of 
a I<^, or even a daw, is considered as no gpreat 
calamity ; the victor carries off the spoil to feast upon 
at his leisure, while the other retires'from the defeat, 
jto wAit for a thorough repair. 'This repair is not 
long in procuring. From, the place where the joint 
of Uie claw was cutaway, is seen in a most surpris- 
ing'manner to burgeon out the beginning of a- new 
daw. This, if observed, at firat is small and tender, 
but grows, in the. space of three we^ks, to be almost 
as large and . as pow^ful as the old one. . I eay 
almost as large, -for it never arrives to the full size ; ' 
uid this- is the reason we generally find the claws 
of the lobster? of unequal magnitude. 

After what has thus been describe^, let us pause 
9. litde to reflect ou the wonders this extraordinary 
creature offers to our imagination ! Ah animal 11'ith- 
out bones on the inside, yet furnished with a stomach 
capable of digesting the hardest substances, the shells 
ef muscles, of oysters, and even its own ; an tmimal 
gaining a new stomach and a new shell at stated 
fntM'vals ! Furnished with the instruments of gene- 
. ration double in both sexes ; and yet with an appa- 
rent incapacity of uniting ! Without red Uood 
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cwcolatiag fbrongh tb* body, and jwt fl|»fMKa% 
vigorous and active ! But most stratt^ of dt *■ 
aaimAL endowed with ft vUal j^iBcipIq ttaftt fvFoiqhea 
out such tiinbs as have beea cut mvtay ; nod bo^ 
it coatipttftUy combating^ tbo^;^ in confltovt Kpm 
to renew its et^Eagemisnts ! These ^re but a unell 
put of the wonders of the de^, where Natwe 
■ports without a iq^t^or ! 

Of this extEaordioary, yet wdl-knewn aninal 
there are many varieties, with aoate difienkcea in 
the clawB, boi little in the habits or coafbcnaiioft. 
It is found above three feet long ; and if we niayt 
admUtbeshiitnpaBd the {wawn into the class, though 
uafuroished wHb ctawsj, ii ia seen. ikot,abov&4n inch. 
These all live in . the water, and can hmr ita afa^ 
fence £or bat afew hours.. The shell ia hfabck.whui 
taken out of the-water^ but tunu rad hy hoiHaip. 
The most comiaoa way of taking the lohaier iain a , 
faadtetj or pot^ as the fishermen caU it;, nade «t 
wicker-work, in which they put tha battj and thc« 
throw it to the bottom <^ the sea, in six or tf» 
' &thani water. The lobsters a:eep.int«> this fof lika 
sake of the baitj but are not able to get oot'again. 
The river craw-fish di0er« Uttla .firom the fchs^. 
but that the one will live only is fr^sh water, and 
the other will thrive only in the sea. * 

The Crab is an anioial fevad equally in fseak and 
salt water ; as well upmt land as in the oceao. In 
ihape it differs very much from the tobatei, hat 
entirely resembles it in habits and annCDnnation. 
The tail in this animal is not so apparent as in the 
farmer, being that broad flap that saemi to caipar a 
part of the belly, aid wbei^ U£ted discovars the pou 
cv ^pawAa eiloated there in great ahnHdanee. U 



jNGoogic 



ji-vGooglc 




i.The V~ioIcI Crab. 
i.Thc River Crib. 
3.The SoaLobfKr. 
4.1'bc I.obfter Crab, 
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:i«sevible» tbe Mittw in th« ndmber of its dam, 
wbidi aro (wo ; abd ib legi whiclL arc tight, four on 
«ith«r Bide. Like tbt lobster, it ii a bold, Toradoni 
animal ; and incb air eniaity do crabs bear c«eh . 
^ber, that tboee wbo carry then for sale to market, 
often tie Ibeir claws widi strings to prevent their 
fightiag and niaining tbeiuBelves by the way. In 
«liort^ it resembles the lobster ia every thing but the 
amazing bulk oi its body cotnpared to the size of its 
head and the leng^ fif its intestines, which have 
Aany conToIutions. 

As the crab, however, is found npon knd as well 
as in the water, the peculiarity of its situatioo pro- 
duces a difference in its habitudes, which it is 
proper to describe. The Land Grab is found in 
MHBe of the warmer regions of Europe, and in great 
abwuiasce in all the tropical climates In Africa and 
Asoerioa. They are of various liinda, and endued 
with varioos propertjra ; some being healthful, de- 
licions, and nouritfaing food ; dtben poisonons or 
malignant to the last degree; some are lutt above 
baK an indi broad, others are found a foot over : 
aome are of a dirty brown, and Mfaers beantifoUy 
motded. That animal called Uie Violet €rab ^ 
the Caribbee Islands, is the moat noted, both for 
Hs shape, the delicacy of its flesh, and the singnlarity 
of its manners. 

The ykiet Crab somewhat Tesembles two hands 
cut tbroagh the middle and joined together ; for 
each nde looks Uke four fingers, and the two nip- 
pen or diws resemble tfae thumbs. All the rest 
Af lite body is cov^ed with a Audi aa large as a 
man '8 hand, ' and bunched in the middle, on the 
fore-part of which then are two long eyes of the 
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size of a grain of barley, as transimrent as crystal 
and 88 hard as horn. A little belotr tbeflc is the 
mouth, covered with a «ort of barbs, under whidi 
there are two broad sharp teeth as white as snow. 
They are not placed, as in other animals, cross- 
ways, but in the oppoeite direction, not much un- 
like -the blades of a pair of scissars. With Uiem- 
teetb Uiey can easily cut leaves, fruits, and rotten 
wood, which is their usual food. But their principal 
instruDient for cutting and seizing their food is 
their nippers, which catch such a hold, that the 
animal loses the limb sooner than its grasp, and 
is often seen scampering off, having left tU claW 
still holding fast upon the enemy. The fkithfut 
claw seems to perform its duty, and keeps for abore 
a minute fastened upon the linger, while the crab 
is making ofT.* In fact it loses no great matter by 
leaving a leg or an arm, ft)r thfey soon grow again, 
and the animal is found sa perfect as before. 

This, however, is the least surprising part of this 
creature's history : and what I am going to relate, 
were it not as wfcll known and as confidently con- 
firmed as any oAier circumstance in natural history, 
might, well stagger our belief. These animals live 
not only in a kind of orderly society in their retreats 
in the mountains, but regularly once a year march 
down to the sea-side in a body of some millions at 
ft time. - As Uiey multiply in great numbers, they 
choose the months oC April or May to begin their 
expedition ; and then sally out by thousands fipm 
the stumps of hollow trees, from the clefts of rocks, 
and from the holes which they dig for tbeouelvea 

* Brown's Jamaica, p. 423. ' 
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. binder the ettriace of the eartti. At that time the 
whole ground ia covered with thjs band of adveo- 
toren ; there ia no setting down one's foot witboat 
treading opon them.* The sea is their place of des- 
. tinatioDi and to .that they direct their march with 
right-lined precision.*. : No geometrician could send 
tbem to their destined station by a shorter coarse ; 
Ihey neither turn to the right or left, whatever ob- 
stacles intervene ; and even if they meet with a 
house, they will attempt to scale the walls to 
. keep the unbroken tenour of their way. But though 
this be tbe general' order of their route, they upoa 
other occasions are compelled to- conform to the 
ftce of the country ; and if it he intersected by 
rivers, they are then seen to wind along tbe course 
ci the stream. The procession sets forward from 
the mountains with tbe regularity of an army under 
tbe guidance of an experienced commander. They 
are cdmmonly divided into three battalions; of 
which, the first consists of tbe strongest and boldest 
males, that, like pioneers, march forward to clear 
the route and fece the greatest dangers. These 
are often obliged to bah for want of rain^ and go 
into tbe most convenient encampment till- the- 
weather changes. The main body of.tbe army is 
composed of females, which never leave the moun- 
tains till the nun is set in for some time, and then 
descend in regular battalia, being formed into 
cohimns of fifty paces broadi^wnd three miles deep, ' 
and so close that they almost cover tbe ground. ■ 
Three or four days after this the rear-guard follows ; 
a straying undisciplined tribe, consisting of males 

' * Labst, Voyage aux Idas Fraiigoises, to), ii. p. 221. 
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an<l ftntales, bat neittier so robuit nor lo niunil* 
rous as the fenner. The night ii their chief tunri 
of proceeding ; hut if k raini by day, they do not 
Jail to profit by the occasion ; and they conttnM 
to more forirard in their slow uniform mahner.' 
When the mn shisefi and is hot apon the sorlhce 
of the ground, they then make an universal hak> 
and wait till the cool of the erening. When they 
are teirifted, tbey inarch back in a confuted ia- 
orderly manner, holding «p their nippers, with 
which they sonetiittes tear ciff a pine of the 43d> ' 
and then leave the weapon where they inflicted tho 
wound. They even try to intimidate their enemiea ; 
fi[H- they often clatter their nippen together, as if it 
were to threaten those that come to disturb duHO. 
Bnt though they tiiae strive to be formidable to man, 
Aey are mudi more so to eadi other' ; for they ant 
possessed <^ one most unsocitd property, whi^ is, 
that if any «f them by acctdent is maimed in rach a 
manner as to be incapable of proceeduig, the rest &I1 
apofl and devour it on the spot, and then pwrane 
Aieir journey. 

When irfker a fiitiguing march, and escaping a 
'thousand Angers, (for they are siMaetimes three 
monthsin getting to the^ore,) they bairc arrived ^ 
their destined port, theyprepare to cast their spawn. 
The peas are as yet widiin their bodiei, and not ex* 
daded, as is nsnal in animals of this kind, under 
the tail ; for ihe creature waits for the beneit of tiie 
sea-wtUer toh^the d^Tcry. Fortfiis parpow, ^e 
crab tiBs no sooner reactied the shore, t^e keagerl^ 
goes to the edge of the water, and lets the ^rea 
wash over its body two or three times. This seems 
only a pre^raration ior bringing' tboir spawn to 
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flurtarity ; ifor wkhoat Air^CT dehjr tbey wklidnw 
to fledk a lodging upon land : m die ncan ttiiK, the 
Bipawn gTMFS larger, is «xc1aded out e( tbe hody, 
'and sticks to the barbs under the flap, or more pro- 
|Mrly tbe tail. Tbn banch is seen ae big as a ben's 
^g, and esactly resenMing tbe men ef hnrrin^. 
id .tlnB slate «f ppepMm^, thej' once more sec^ tkt 
tfaopc far the last time, and sbaliing off tbeir spawB 
iato tke water, leare accident to bring it to mata- 
liBly. At tiiis tine vikole skoals of buagry firit 
BK at (tie'StMns ia «Epectation oi this aimaal sap- 
])Ay ; the sea to a gr-eat distance eeems bbck w^ 
I ki uu ; and about two-thirds of &e crabs eggs are 
immediatety deveored by these rapacious invaders., 
Tbe eggs ttiat escape ne batdied under tbe sand ; 
and soon after miltions at aiifoe of these little crabs 
■Te«eca «|ntting t4>e shorCj «ad a4owIy tniT^ing vp 
to As iBOBntaioB. 

Tbe •M ones, however, are not so active to re- 
4am i they have bee«ie ea feeble and lean, that 
)|l»ey can bacdly creep along, end 4be #esh at that 
time changes its colour, ^e most of them, there- 
fore, «ffe obliged to osntinue in Uie llat puis of tbe 
country till they recover, making hides in the eai4, 
which they cover at the month with leaves and diit, 
BO that -no air may eater. There they Arow of* 
t^r 1^ fihdls, w^ch Ui^ leave as it woe <^\lei- : 
whole, tbe place where theyopened en the befly 
l>eing vnseen. At that time ^y are quite naked, 
and fthnost withoat motion, for six days togetbn-, 
wbea they ^ecdtae so fat as to be -delicious fimd. 
They have then under their stomachs four large 
white .8t«nes, whic^i gradaally decrease in propor- 
tion as the fib^ hardens, and when 6uty come to 
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perfection are not to be foand. It ii at that time 
that the animal is seen slowly making its way back ; 
and all this ia most comnwnly performed in the space 
of six weeks. 

This animal when poBsessed of its retreats in the 
mountains is impregnable ; for only sobsisting npon 
.vegetables, it seldom ventures out ; and its babita- 
tion being in the most inaccessible places, it remains 
for a great part of the season in perfect security. It 
is only when impelled by the desire of bringing forth 
its young, and when compelled to descend into the 
flat country, that it is taken. At that time- tiie 
natives wait for its descent in eager expectation, and 
destroy thousands ; but disregarding the bodies, they 
only seek for that small spawn which lies on each 
side of the stomach within the shdl> of about the 
thickness of a man's' thumb. They are much more 
valuable upon their return after they have cast their . 
shell; for being covered with a skin resentbling 
soft parchment, tdmost every part except the stomach 
may he eaten. . They are taken in thar holes by 
feeling for them in the ground .with an insbru- 
ment : they are sought after by night, when on their ' 
journey, with flambeanx. The instant the animd 
.perceives itself attacked, it throws itself on its back, 
and with its claws pinches most terribly whatever 
it happens to fiisten on. But the dexterous crab- 
catcher takes them by the binder legs, in such a 
manner that its nippers icannot touch, him, and thus 
he throws it into bis bag. Sometimes also they are 
caught when they take refuge at the bottom c^ holes, 
in rocks by the sea-side, by clapping a stick at the 
.mouth of the hole, which prevents their getting out ; 
and then soon after the tide coming enters the b(^ 
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«Dd the animal ia fonnd npoe Us retiring drowaed 
ID its retreat. 

These crabs are of considerable advantage to the 
natives ; and the slaves very often feed entirely upon 
^hem. In Jamaica, where &tey are fomid in great 
plenty, they «e considered as one of the greatest 
tlelioaejes of the place. Yet still, the eating of theai 
H attended with some danger ; for even of this kind 
many are found poisonous, being fed> as it is thought, 
upon the mancfaineel apple ; and whenever they are 
fiwod under that noxious plant, they are always 
n^ected with caution. It is thus with almost all 
the productions of those luxurious climates ; however, 
tempting they itiay be to the appetite,, they but too' 
often are found destructive ; and there is scarce a de- 
licacy among them that does not carry its own alloy. 

The descent of these creatures for such impor- 
tant purposes deserves our admiration ; but there is. 
•n animal of the lobster kind that annually descends 
from its mouDtuns in like manner, and for purposes 
still ra<we important and various. Its descent is 
not only to produce an offspring, but to provide 
itsdf a covering; not only to secure a femily^ 
but to furnish a house. The animal I mean is the 
Soldier Crab, which has some similitude to the 
lobster, if dWeated of U» shell. It is usually about 
four inches long, has no shell behind, but is covered 
down to the tail with a rough skin, terminating 
in a point. It is^ however, armed with strong 
hard nippers before, like the lobster ; and one of. 
diem is as thick as a man's thumb, and pinchea 
most powerfully. It is, as I said, without a shell 
to any part except its nippers ; but what Nature 
has denied Uhs apiuwl it takes care to supply by 

TOL. V. K 
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art ; and taking possession of the deserted aliell of 
some other animal, it resides in it, till, by growing 
too ]arge for its habitation, it is under a necessity 
of change. It is a native of the West-India 
Islands ; and, like the former, it is seen every year 
descending from the mountains to the sea-shore, to 
deposit its spawn, and to provide itsdf with a new 
shell. This is a most bustling time with it, having 
so many things to do ; and, in feet, very busy it 
appears. It is very probable that its first care is to 
provide for its offspring, before it attends to its own 
wants ; and it is thought, from the number of liUle 
shells which it is seen examining, that it deposits- 
its spawn in' them, which is thus placed in perfect 
security till the time of exclusion. 

However this be, the soldier is in the end by no- 
means unmindful of itself. It is still seen in its 
old shell, which it appears to have considerably 
outgrown : for a part of the naked body is seen at 
tbe mouth of it, which the habitation is too smaU to 
hide. A shell, therefore, is to be found large 
enough to cover the whole body ; and yet not so 
large as to be unmanageable' and unvnekly> To 
answer both these ends is no easy matter, nor the 
attainment of a slight inquiry. The litUe snAIier 
is seen busily parading the shore albdg that line oS 
pebbles and shells that is formed by the extremest 
wave; still, however, dragging its old incom- 
modious habitation at its tail, unwilling to part with 
one shell, even though a troublesome appendage, 
till it can find another more convenient. It is seen 
stopping at ofte shell, turning it and passing it by, 
going on to another, contemplating that for a while, 
and then slipping its tail from its old balntation. 
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to try on the new. This also is found to be incon- 
venient;, and it quickly returns to its old shell 
again. In this manner it frequently changes, till at 
last it findB one light, roomy, and commodioDB; to 
this it adheres, though the shell be sometimes so large 
as to hide the body of the animal, claws and all.* 

Yet it is not till after many trials, but many 
combats also, that the soldier is thus completely 
equipped ; for there is often a contest between two 
of them for some welMooking favourite shell for 
which they are rivals. They both endeavour to 
take possession ; they strike with their claws ; they 
bite each other, till the weakest is obliged to yield, 
by giving up the object of dispute. It is then that 
^e victor immediately takes possession, and parades 
it in Tits new conquest three or four times backward 
and forvrard upon the strand before his envious 
antagonist. 

When this animal is taken it sends forth a feeble 
cry, endeavouring to seize the enemy with its 
nippers ,- which if it fastens upon, it wilt sooner die 
than quit the grasp. The wound is very painful, 
and not easily cured. For this reason, and as it is 
not much ^teemed for its flesh, it is generally per- 
mitted to return to its old retreat to tm mountains 
in safety. There it continues till the necessity of 
changing once more, and the desire of producing 
an offspring, expose it to fresh dangers the year 
ensuing. 

• pere du Feslre. 



N Google 



A HISTORY OF 



Of the Torttnte and its Kinds. 

Having described the lobster and the crab w 
animals in some measure approaching to the insect 
tribes, it will appear like injnstice to place the Tor- 
toise among the number, that, from its strength, its 
docility, and the warm red blood that is circulating 
in its veins, deserves to be ranked even above the 
fishes. But as this animal is covered, like the 
lobster; with a shell, as it is of an amphibious 
nature, and brings forth its young fVom the egg 
without hatching ; we must be content to degrade 
it among animals that in every respect it infinitely 
surpasses. 

Tortoises are usually divided into those that livA 
upon land, and those that subsist in the water ; .and 
use has made a distinction even in the name ; the 
one being called Torfoises, tiie other Turtles. ^ 
However, Seba has proved that all tortoises are 
amphibious ; that the land tortoise will live in the 
water ; and that the sea turtle can be fed upon land. 
A land tortoise was brought to him, that was caught 
in one of the canals of Amsterdam, which he kept 
for half a year in his house, where it lived very well 
contented in both elements. When in the water it 
remained with its head above the surfoce; when 
placed in the sun, it seemed delighted with its 
beams, and continued immoveable while it felt their 
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wanntfa. The difference, therefore, in these 
animals, arises rather from their habits than their ' 
conformation ; and, upon examination, there will 
be less variety found betiv^MR them than between 
birds that live upon land, and those that swim upon 
the water. 

Yet though Nature seeniB to have inade but 
few distiDCtioDB among these animalg, as (o their 
conformation, yet, in their habits they are very 
dissimilar ; as these result from the different qua- 
lities of their food, and the different sorU of uieroies 
they have to avoid or encounter. I will therefore 
exhibit their 6gure and conformation under one ' 
common description, by which their slight differences 
will be more obvious; andthenlwillgivea separate 
history of the manners of -each, as naturalists end 
travellers have taught us. 

All tortoises, id their external form, pcetty much 
resemble each other ; their outward covering being 
composed of two great shells, the one laid upon the 
other, and cmty touching at the edges ; however, 
when we come to look closer, we shall -find that 
the upper shell is composed of no less than thirteen 
pieces, which are laid flat upon the ribs, like the 
tiles of a house, by which the shell is kept arched 
and supported. The shells both above and below 
that, which «eem, to an inattentive observer, to 
make each but one piece, are hound together at -the 
-edges by very strong and hard ligaments, yet with . 
«ome smaH ^are of motion. There are twolioles 
at either edge of this vaulted body ; one for « very 
amall head, shoulders, and arms, to pecy throngh ; 
the other, at the opposite edge, for -tiie feet and the 
tail. Tttese shells the animtd is never dimnfafad 
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from ; and they serve for a defence against ereiy 

creature but man. 

The tortoise has but a small bead^ with no teeth ; 
having only two bony-fldges in the place, serrated 
and hard. These eerve to gather and griiid its 
food ; and such is the amazing strength of the jawe, 
that it is impossible to open tb^m where they otice 
have fastened. Even when the head is cat off, the 
jaws stiil keep their hold ; and the muscles, in deat^, 
preserve a tenacious rigidity. Indeed, the animal 
is possessed of equal strength in all other parts of its 
body : the legs, though short, are inconceivably 
' strong; and torpid as the tortoise may appear, it 
has been known to carry five men standing Upon 
its back, with apparent ease and unconcern. \ti 
manner of going forward is by moving its legs one 
after the other : and the claws with which the toes 
are furnished, sink into the ground like the nails of 
an iron-shod wheel, and thus assist its progression. 

With respect to its internal parts, not to enter 
into minute anatomical disquisitions, it may not h^ 
imprbper to observe, that the blood circulates in 
this animal as in some cartilaginous fishes, and 
something in the manner of a child in the womb. 
The greatest quantity of the blood passes directly 
from the vena cava into the left ventricle of (he hear^, 
which commulticates with the right ventricle by an 
opening; while the auricles only receive what the 
Teotricles seem incapable of admitting. Thns the 
blood is driven by a very short passage through the 
circulation ; and the longs seem to lend only occa- 
sional assistance. From this conformation tbfe 
animal can subsist for some time, without using the 
lusgs or breathing ; at least, the lungs are not so 
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Kecoaary an instnUnent for driving on the circula- 
tion as with us. 

Snch is tbe general structure of this .aainuJ^ 
whether found to live by land or water. With 
regard to tbe differences of these animals, the land 
tortoise^ from its habits of making use of its feet in 
walking, is much more nimble upon lanjl than, the 
aea-tarUe; the land tortoise^ if thrown upon its 
back, by rocking and balancing its body^ like a child 
rocking in a cradle, at last turns itself upon its face 
again ; but the tuFtle^ when once turned, continue 
without being able to .move from the spot. In 
comparing tbe feet also of these animals, tbe nails 
upon tbe toes of one that has been long, ysed to 
scratch for subsistence upon land,, are blunt and 
worn ; while those that have only been employed 
in swimming, are sharp and long, and have tnoiie 
tbe similitude of fins. Tbe brain of the land tq^- 
toisa is' but smaH ; and yet it is thre? times; as lar^ 
as that of the turtle. There is a difference also iti 
Abe shape of their egg8,.and in.the passage by which 
they are excluded; for, in the land tortoise, th^ 
pusage is so narrow, that the egg conforms to tbe 
«bape of the aperture, and though round when i)i 
tiie body, yet become much more oblong than tbosie 
of fowk, . upon being excluded ; otherwise the^ 
woald never be able to pass tbrougb-the bony caufi 
foy which they are protruded : on the contrary^ tbe 
passage is wido* in theiurtle, and therefore its ^gs 
uie round. These are tbe most«triking distinctions ; 
but that which is most known is their size.; .th.e 
land tortoise often hot exceeding three feet long, 
by two feet broad ; tbe ^sea turtle being sometimes 
from five to aeven /eet long. The sizb^ howeverj )> 
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but a &llacioQ8 distinctioo ; siace land torUdset, nl 
some parta of India, grow to a very great magnitu^ ; 
thcugit probably not, as the ancients affirm^ big 
enough for a single rfieS to serve fm- tbe coverihg 
of a house. 

' Bat if the differeot kinds of tortoises are not Aof- 
ficieotly distinguished by their figure, they are very 
obviously distinguishable by their methods of livisg. 
The land tortoise hves in bolesdng in the mountain^ 
or near mtu^y lakes; the tea turtle in caviUes of 
rocfas, and extensive pastures at the bottom of the 
sea. Tfaetortoisemakesuteof its feet to walk with, 

•and hurroiv in the ground; the turtle diieBy uses 
its feet in swimming, or creeping at bottom. 
The land tortoise is chiefly found, as was observed 

-above, from one foot to five feet longj from the end 
of the snout to the end of the tail ; and from fire 
inches to a foot and a half across the back. It has 
a small bead, somewhat resembling that of a 
serpent; an eye without the upper lid; the undw 
eye-lid serving to cover and keep that organ in 
safety. It has a strong, scaly tail like the lizard. 
Its head the animal can put outand bide at pleasure, 

'under the greet pent-house of its shell : there it can 
remain secure from all attacks; there, defended on 
every side, it can fetigue the patirace of the most 
formidable animal of the forest, that makes use only 
of natural strength to destroy it. As the tortoise 
lives only upon vegetable fboid, it never seeks the 

-encounter ; yet if any of the smaller animals attempt 

-to iavade its repose, they are sure to suffer. The 
tortoise, impregnably defended, is famish^ with 
such a strength ' of jaw, that, tboD|^ armed only 
«itfi bony i^ates instead pf te^, wherever it ^itena 
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it iafiiHibly keepi Its holdj until it bai taken oat tbe 
piece. 

Though peaceable io itself, it ii fcmnecl for war •- 
HI anotiier respect, for it eeeins almost endued with 
'iniiBOitality. Nothing can kill it; the- depriying 
ittif one of its member^, ii but a slight injury; 
it will live, though deprived of the brain; it will 
five, though deprived of its head. Redi informs 
fls that, in making some ezperimentB upon vital 
motion, be, in the beginning of the month of No- 
vember, took « land tortoise, made a Jarge opening 
in its dinllj and drew out all the brain, washed the 

- cavity, so as not to leave tbe smallest part remaining, 
and tbeo, leaving tbe hole open, set the animal at 
liberty. Notwithstanding tiiis, tbe tortoise marched 
away without seeming to have received the smallest 
injury ; only it shut the eyes, and never opened 
:fiiem afterwards. Soon after the hole in the skull 
was seen to close ; and, in three days, there was a 

- complete skin covering tbe wound. In this manner 
4he animal lived without a brain, for six months ; 
working about unconc^nedly, and moving its limbs 
as before. But tbe Italian pbilosopher, not satisfied 
' with tiiis experiment, carried it still farther ; for he 
cut off the head, and the animal lived twenty-three 
days after its s^[mration from tbe body. Tbe head 
also continued to rattle tbe jaws, like a pair of 
castanets, for above a quarter of an hour. 

- Nor are these animals less long-lived Uian di£Bcult 
in destroying. Tortoises are commonly known to 
^teed eighty years old ; and there was one kept in 
the ArchbistM^ of Canterbury's garden, at Lambetbj 
that was remembered above a huufbed and twenty. 
It wu at laM' killed by ike severity of a fhwt^ from 
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wbidi it had not sufficiently defended itself in id 
winter retreat, which was a heap of sand^ at the 
bottom of the garden. 

The usual food of the land tortoise seems not so 
nourishing aa to supply this extraordinary principle 
of Titelity. It lives upon vegetables in its retreab 
in the mountains or the plain ; and seldom makes 
its prey of snails or worms, but when other food its 
not found in gratefnl plenty. It is fond also of 
fruits j and when the forest aflwds them, is general^ 
found not far from where they grow. As it can 
move but slowly, it is not rery delicate in the choice 
of its food ; so that it usually fills itself with what" 
«ver offers. Those Uiat are kept in a domestic 
state, will eat any thing ; levies, fruits, corn, brao^ 
or grass. 

From the snMllness of its brain, and the slowness 
of its motion, it obviously appears to be a torpid, 
heavy animal, requiring rest and sleep',- and, in 
feet, it retires to some cavern to sleep for the winter, 
I already obslerved that its blood circulated Uirongh 
the heEU*t by a short passage ; and that it did not^ 
as anatomists express it, go througb the great cir- 
culation. With Hs and quadrupeds the blood goes 
from the veins to the heart ; from the hes^t it is sent 
to be spread over the lungs; from the lungs it 
returns to the heart again ; and from thence it goes 
to the arteries, to be distributed through the wfacrie 
body. Bnt its passage in tbetortotseismudisfatH'ter; 
for,from the veins it goes to the heart; tAen, leaviog 
■the lungs entirely oat of its course, .it takes :a short 
cnt, if I may so say, intofhe beginning of -t^ear- 
teries, which send it round ^e animal frame. From 
hence we see the lungS are lefi ont of the circolft- 
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tion; and conseqnentiy, the animal is capable of 
continuing to live without continuing to breathe. 
In this it resembles the bat, the serpent^ the uiole, 
and the lizard ; like them it takes up Us dftrk resi- 
dence for the winter; and at that time, when its 
food is no longer in plenty, it happily becomes in- 
sensible to the want. Nor is it unmindful to prepare 
its retreat, and make it as convenient as possible ; it 
is sometimes buried two or three feet in the ground; 
with its hole furnished with moss, grass, and other 
substances, as well to keep the retreat warm, as to 
serve for food, in case it should prematurely wakft 
from its state of stupefaction. But it mu^ not be 
supposed that, while it is thus at rest, it' totally dis- 
aontinues to breathe ; on the contrary, an animal of 
this kindj if put into a close vessel, without air, 
will soon be stifled ; though not so readily as in a 
state of vigour and activity. 

Prom this dormant slate the tortoise is awakened 
by the genial return of spring; and is thought 
not to be much wasted by its long conjinefuent. 
To animals that live a hundred and fifty years, a 
sleep of six months is but as the nap of a night. 
All the actions of these long-lived creatures seem 
formed upon a scale answering the length -of their 
existence : their slumbers are for a season ; their 
motions ai% slow, and require time in every actions 
even the act of procreation, which among other ani- 
mals is performed in a very few minutes, is with 
them the business of days. About a month aftet 
their enlargement from a torpid state, they prepare 
to transmit their posterity ; and both continue joined 
for near a month, together. The eggs of the female 
are coiltained in the ovary, above the bladder, which 
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ifl extremely large ; and these are, before their ex- 
clusion, Toond and naked, with spots of red : afler 
they are laid, however, they assume another form, 
being smaller and longer than those of a hen. 
Thi0 alteratiim in the figure of the eggs most proba- 
bly proceeds from the narrowness of the bony pas- 
sage through which they are excluded. Swamraer- 
dam, who compared the size of the . eggs taken out 
of tlus animal's body with the diameter of the pas- 
sage through which they were excluded, was of 
opinion that the bones diemselves separated from 
each other, and closed again ; bat in my opinion, it 
is more probable to suppose, that the eggs, and not 
the bones, alter their form. Certain it is, that they are 
round in the body, and that they are oval ppoD bieing 
protruded. 

The eggs of- all tbe tortoise kind, like tho^e of 
birds, are furnished with a yolk and a white; hvA 
thc! shell is different, being somewhat like those soft 
eggs that hens exclude before their time : however, 
this shell is much thicker and stronger, and is a 
longer time in coming to maturity in the womb. 
The land tortoise lays but a few in number, if 
compared to the sea turtle, who deposits from a 
buadred and fifty to two hundred in a season. 

The amount of the land tortoise's eggs, I have 
not been able to learn ; but, from the scarceness of 
the animal, I am apt to tbink they cannot be very 
numerous. When it prepares to lay, the female 
scratches a slight depression in the earth, generally 
in a warm situation, where the beams of the son 
have their full effect : there depositing her eggs, and 
covering them with grass and leaves, she fonpko 
theo^ to be hatched by the heat of the season. The 
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^UQg' tortoises are ^ner&Ily excluded in aboat 
tweaty-ais: days ; but, as the heat of the weather 
assists, or its coldness retards incubation, sometimes 
it happens that there is a difference elf two or three 
days. The little animals no sooner leave the egg*,' 
than they seek for their provision, entirely self- 
taught ; and Uieir shell, with which they are covered 
from the beginning, ''expands and grows larger 
with age. As it is composed of a variety of pieces, 
tbey are b)1 capable of extension at their sutures, 
and the shell admits of increase in every direction. 
It is otherwise with those animals, like the lob- 
ster,, whose shell is composed all of one piece, 
that admits of no increase ; which when the tenant 
is too big for the habitation, must burst- the ' 
shell, and get another. But the covering of the 
(ortcuse grows larger in proportion as the interna) 
parts expand; in some measure' resembling the 
growthxof the human skull, which is composed of 
a nnmber of bones, increasing in size in propor- 
tion to the quantity of the brain. All tortoises, 
therefore, as they never change their shell, must 
have it formed in pieces ; and though, in some that 
have been described by painters or historians, these 
marks have not been attended to, yet we can 
have no doubt that they are general to the whole 
tribe. 

It is common enough to take these animals into 
gardens, as they are thought to destroy insects and 
snails in great abundance. We are even told that, 
in hot countries, thev are admitted into a domestic 
state, as they are great destroyers of bugs. How 
so large and heav^ an animal is capable of bein^ 
.•x^ert at such petty prey, is nat easy to conceive ; 
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but I bare seen several of them about gentlemen's 
houses, that, in general, appear torpid, harmless, 
and even fond of employment. Children have some- 
times got upon the back of a tortoise ; and such 
ivas the creature's strength, that it never seemed 
overloaded, but moved off with its burthen to where 
it expected to be fed, but would carry them no 
further. In winter they regularly find out a place 
tp sleep in ; but in those warm countries in which 
t^e tortoise is found larger, and in greater plenty than 
in Europe, they live without retiring the whole yfear 
round. 

The Sea. Tortoise, orTurtle, as it is now called, is 
generally found larger than the foimer. This cle- 
ment is possessed with the property of increasing 
the magnitude of those animals which are common 
to the land and the ocean. The sea pike is larger 
than that of fresh water ; the sea bear is larger than 
that of the mountains ; and the sea turtle exceeds 
the land tortoise in the same proportion. It is of 
(lifferent magnitudes, according to its different kinds; 
some turtles being not above fifty pounds weight, 
and some above eight hundred. 

The Great Mediterranean Turtleis the largest of 
the turtle kind with which we are acquainted. It 
is found from five to eight feet long, and from six 
to nine hundred pounds weight. But, unluckily, 
Hb utility bears no proportion to its size ; as it is 
unfit for food, and sometimes poisons those who eat 
it. The shell also, which is a tough strong inte- 
gument, resembling a hide, is -uotit for all ser- 
viceable purposes. One of the«^ animus was taken 
in the year 1729, at the mouth of the Loire, in nets 
ihit were not designed for so large a capture. This 
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tarttej which was of enormous streDgth, by its own 
stru^les iovolved itself in the nets in such a man- 
ner as to be incapaUe of doing mischief: yetj even 
thus diackled, it appeared terrible to the Gshermenj 
who w^e at Brst for flying ; but finding it impotent, 
they gathered courage to drag it on shore^ where it 
made a most horrible bellowing ; and when they 
began to knock it on the head with their gaffs, it 
was to be heard at half a mite's distance. They 
were still further intimidated by its naoseons and 
pertilential breath, which so powerfully afifected 
Uiem, that they were near faiuting.' This animal 
wanted but four inches of being eight feet long, and 
was above two feet over : its shell more resembled 
leather than the shell of a tortoise ; and, unljke all 
other atdmals of this kind, it was furnished with 
teeth. in each. jaw, one rank behind another, like 
those of a shark : its feet also, different from the 
rest of this hind, wanted olawe ; and the tail was 
quite disengaged from the shell, and fifteen inches 
bng, more resembling that of a quadruped than a 
tartoisei This animal was then unknown upon the 
coasts of France ; and was supposed to have been 
broogbt into the European seas in some India ship, 
that might be wredijed upon her return. . Since 
that, howe?er, two or three of these animals bai|q 
been taken upon the coasts ; two in particular upon 
those of Cornwall^ in the year i7S6, the largest of 
ninch weighed eight hundred pounds; and one 
upon the Isle of Rhe, but two years before that, 
weighed between seven and eight hundred. One, 
most probably, of this kind also, was caught about 
thirty years ago near Scarborough, and a good deal 
•f company was invited to. fea^ upon it : a g^ntle- 
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man, who was one of the ^aests, UM the (Jompany 
Uiat it [was a Mediterranean torde, and not whole- 
some ; hut person who was willing to satisfy his 
appetite at the rifib of his life, eat of it : he wai 
seized with a violent vomiting' and pnrging-; but. 
his constitution overpowered the malignity of the 
poison. 

These are a formidable and oselesft kind, if com- 
pared to the turtle caught in the South Seas and the 
Indian Ocean. These are of different kinds; not 
Only unlike each other in form, but furnishing men 
with very different advantages. They are usually 
distinguished by sailors into fonr kinds ; the Trunk 
Turtle, the Loggerhead, the Hawksbill, and the 
Green Ttirtle. 

The Trunk Turtle is commonly larger than tiie 
rest, and its back higher and rounder. The flesh of 
this is rank, and not very wholesome. 

The Loggerhead is so called from the largeness 
of its head, which is much bigger in proportion ' 
than that of the other kinds. The fledi of this 
also is very rank, and not eaten but in case of 
necessity. 

The Hawksbill Turtle is the least of the four, 
aitd has a long and small mouth, somewhat reaem- 
Wng the bill of a hawk. The flesh of this also is 
very indifferent eating ; but the shell serves for the 
most valuable purposes. This is the animal that 
tuppliea the tortoise-shell, 6( which such a variety 
of beautiful trinkets are made. The substance of 
which the shells of other turtles are composed, is 
thin and porous ; but that of the hawksbill is firm, 
and, when polished, is beautifully marbled. Thejc 
gener&lly carry about three pounds ; Init the largest 
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of all six -pounds. The shell consists, as in all the 
■ kind, of thirteen leaves pr plates, of which eight are 
6at, and five hollow. .They are raised and taken 
off by means of fire, wliicti is made under the shell, 
after the flesh is taken out. As soon as the heat 
affects the leaves, they start from the ribs, and are 
easily raised with the point of a knife. By being 
scraped and polished on both sides, they become 
■beautifully transparent ; or are easily cast into what 
form the workman thinks proper, by making them 
soft and pliant in warm water, and then screw- 
ing them in a mould, like a medal : however, the 
shell is most beautiful before it undergoes this last 
operation. 

But of all animals of the tortoise kind, the Green 
Turtle is the most noted, and the most valuable. 
The delicacy of its flesh, and its nutritive [qualities, 
together with the property of being easily digested, 
were, for above a century, known only to our sea- 
men, and the inhabitants of the coasts where they 
were taken. It was not till by slow degrees the 
distinction came to be made between such as were 
malignant and such as were wholesome. The 
controversies and contradictions of our old travellers 
were numerous upon this head ; some asserting, that 
the turtle was delicious food ; and others, that it was 
actual poison. Dampier, that rough seaman, who 
has added more to natural history than half of the 
philosophers that went before him, appears to be 
the first who informed us of their distinctions ; and 
that while the rest might be valuable for other pur- 
poses, the green turtle alone was chiefly prized for 
the delicacy of its flesh. He never imagined, how- 
ever, that this animal would make its way to the 
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luxQnouB tables of Enrope ; for he seems chtefly to 
recommend it as salted up for ship's provision^ in - 
case of necessity. 

At present the tartle is very well known amongus; ' 
and is become the favourite food of those that, are 
desiroQS of eating a great deal without the danger 
of sarfeiting. This is a property the flesh of the 
tartle seems peculiarly possessed of; and by the im- 
portation of it alive- among us, gluttony is freed 
from one of its greatest restraints. The flesh of the 
turtle is become a branch of commerce ; and there- 
fore ships are provided with convenieocies for sup- 
plying them with water and provisiooj to bring them 
over in health from Jamaica, and other West India 
islands. This, however, is not always effected ; for, 
though they are very vivacious, and scarcely require 
any provision upon the voyage, yet, by the working 
of the ship, and their beating against the sides of 
the boat that contains them, they become battered' 
and lean ; so that to eat this animal in the highest 
perfection, instead of bringing the turtle to the 
epicure, he ought to be transported to the turtle. 

This animal is called the green turtle, from the 
colour of its shell, which is rather greener than that 
of others of this kind. It is generally found about 
two hundred weight ; though, some are Ave hun- 
dred, and others not above fifty. Dampier tells ds 
of one that was seen at Port-Royal, in Jamaica, 
that vras six feet broad across the back : he does not 
tell us its other dimensions; but says, that the son 
of Captain Roach, a boy about ten years old, sailed 
in the shell, as in a boat, from the shore to his 
father's ship, which was above a quarter of a mile 
f^om land. But this is nothing to the size of some 
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turtles tbe ancients speak of. ^IBIiati t 
-flittt the houses in the island ofTaprobaneare usually 
. covered wHh a single shell. Diodorus Siculus telU 
us, that a people neighbouring on Ethiopia, called 
the Turtle-eaters, coasted along Uie shore In boats 
made of the upper shell of this animal; and that 
In war, when they had eaten the flesh, the cover- 
ing served them as a tbnt. In this account, Pliny, 
and all the rest of the ancients agree ; and, as they 
had frequent opportunities of knowing the truth, 
■ we .are, not lightly to contradict their testimony. 

At present, however, they are not sefen of such 
amazmg dimensions. We are told, by Laet, that 
on the Isle of Cuba they grow to such a size at 
that five men can stand on the back of one of them 
' together ; and, what is more surprising still, that th* 
animal does not seem overloaded, but will go off 
with them ufjon its back, with a slow steady motion, 
towards the sea. 

They are found in the greatest numbers on the 
Ishnd of Ascension ; where, for several year*, they 
were taken to be salted to feed the slaves, or for a 
mpply of ships provision. Their value at present 
seems to be better known. 

This animal seldom comes from the sea but to 
deposit its eggs^ and now and then to sport in fresh 
tvaler. Its chief food is a submarine plant, that 
covers the bottom of several parts of the Sea no* ftir 
from the shore. ■ There the turtles are seen, when - 
the weather is feir, feeding in great numbers, lika 
flocks of sheep, several fethoms deep, upon thfe ver- 
dant carpet below. At other times they go to the 
months of rivers, and they seem to find gratifi«t- 

«0 2 
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tion in fresh water. - After' Bomfe time fhos em-. - 
ployed, theyseek their former Btatjbns : andifFben 
done feeding, they generally float wiA tfaeit b^df - . 
above water, unless they are blarmed by.tbe'ap-' 
preach of hunters or birds of prey, in .which case 
they suddenly plunge to the hott4>m. -They <^n- ' 
seek their provisioi^ among the rocka, feeding upon ' 
iDosa and sea-weed ; and- it is probable will not dis- 
dain to prey upon insects and other small' animals^ 
as they are very fond of flesh when'tiAen and-fed 
for the table. • 

At the time of breeding, they are seen t6 forsake 
.their former haunta and their food, and to take ' 
sometimes a voyage of nine hnndred miles to de- 
posit their eggs on some iavourite shore. The coe^ 
they always resort to upon these occasions are those , 
that are low, flat, and sandy ; for^ being heavy ani- 
mals, they cannot climb a bold shore ; nor is any . 
bed so proper as aand to lay their eggs on.- They ' 
couple in March, and continue united till May; 
during a great part of which time they are seen 
locked together, and almost incapaMe of separa- 
tioD. The female seems passive and reluctant ; but 
the male grasps her with his claws in such a manner, 
that nothing can induce him to quit his hold. It 
would seem that the grasp, as in frogs, is in some' 
in^sure convulsive^ and that the animal is unable to 
relax its efforts. 

When the time for laying approaches^ the female ■ 
is seen, towards the setting of the sun, drajving near 
the shore, and looking earnestly about her, as if 
afraid of being discovered. When she perceiv^ 
wy person on shore, she seeks for another place: 
but if otherwise, she lands when it is iaxk, and goa 
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to talce-a Harvey «f the sand where sbe desigas to 

_. layi Having marked the apot, she goes back with- 
out bying, for that nighty to the ocean again ; but 
tbe next night retarhs to deposit a part of her bur- 
'then. She begins by working and digging in the 
sand with her fore-fget tUI she haa made a round 
bole^ a foot broad and a. foot and a half deep, 
just at the place a litti« above where the water 
reaches highest. This done, she lays eighty or ninety 
eggs a^ B time, each as. big as a ben's egg, and aa 

' round as a ball. She continues laying about the 
■pace of an honr ; dnring which tiine, if a cart were 

' driven, oyer her. she would not.be induced to stir. 
The eggs are covered with a- tough white skin, like 
wetted parchment. When she.hag done laying, ^e 
covers the hole so dexterously, that it is no easy 

- matter to find t]ie place ; and those must be accus- 
tomed to the search to make the discovery. When 
die turtle has done laying, she returns to the sea, 
and leaves her eggs to be hatched by the heat of 
the suD. At the end of fifteen days she lays about 
the same number of eggs again ; and at the end of 
another fifteen days sbe repeats the same ; three times 
in all, using the same precautions every time fo^ 
safety. 

- In about twenty-four or twenty-five days after 
laying, the eggs are hatched by the heat of the sun ; 
andthe young turtles, being about as big as quails^ 
are seen bursting from the sand, as if earth-born, and 
running directly to the sea, with instinct only for 
their guide : but, to their great misfortune, it often 
happens, that their strengUi being small, the surges 
»( tta« 9ea, for some few days^ beat them b&d| 
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Upon the shore. Tfam exposed, .tliey reiniaiii- «. ptty 
to thousands of birds that tbeo haunt the coasts; 
and these stooping down upon them carry off tbo. 
greatest part, and sometimes the whole bro«d, bftf 
fore they have strength sufficient to withstand t^- 
waves, or dive to the bottocu. Helbigius informs oi. 
that they have still another enemy to fear, which is 
no other than the parent that produced them; that 
waits for their arrival at the edge of the deep, ^nd 
devours as many as she can. This ciircumstanc^j, 
however, demands further confirmation ; though 
nothing is more certain than that the crocodile acts 
in the same unnatural manner*. 

When the turtles have done laying, they then re- 
turn to their accustomed placed of feeding. Upon 
their outset to the shore, where they breed, they are 
always found fat and healthy : but .upon their re* 
turn, they are weak, lean, and unfit to be eaten. 
They are seldom therefore molested upon their re* 
treat; but the great art is to seize them when 
arrived, or to intercept their arrival. In these no- 
inhabited islands, to which the green turtle chiefly 
resorts, the men that go to take them, land abottf 
night-fal), and without making any noise (for those 
animals, though without any external opening oi 
the ear, hear very distinctly, there being an audi- 
tory conduit that opens into the mouth,) lie cloH 
while they see the female turtle coming on sfaons: 
They let her proceed to her greatest distance froio 



[* This account of tbeTurtle'8preyingon!CsyouDg,isaItogeth£r. 
labulous. These animala feed entirely upon tiiose vast nmssea 
of marine plants cast upon the coasts, and probably upon ihe 
numerous living substanceB floating oo sbore with these plaDt>>3 
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Ae «ea ; ttttd then^ when she is moat •bssily eaa- 
ployed in scratcbing a h<^e in the B&nd, they sally 
ottt and surprise her. Their manner is to turn 
her u{>on her back, which utterly incapacitates her 
from moving; and yet, as the creature is very 
strong, and struggles very hard, two men find it no 
easy matter to lay her over. When thus secured 
they go. to the next ; and in this manner, in less 
than three hours, they have been known to turn 
forty or fifty turtles, each of which weighs from a 
hundred and fifty to two hundred pounds. Labat 
assures us, that when the animal is in this helpless 
situation, it is heard to sigh very heavily, and efen 
to shed tears. 

At present, from the great appetite that man has 
discovered for this animal, they are not only thinned 
in their numbers, but are also grown much more 
■«hy. There arc several other ways, therefore, con- 
trived for taking them. One is, to seize them 
when coupled together, at the breeding season, 
when* they are very easily approached, and as easily 
'Been ; for these animals, though capable of living 
for some time under !water, yet rise every eight or 
ten minutes to breathe. As soou as they are thus 
perceived, two or three people draw near them in 
a canoe, and slip a noose either round their necks 
or one of their feet. If they have no line, they 
lay hold of thera by the neck, where they have no 
shell, wittl their hands only ; and by this means 
they usually catch them both together. But some- 
times the female escapes, being more shy than the 
lAale. 

Another way of taking them is by the harpoon, 
either when they are playing on the surfoce of the 
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water, or feedingi on the bottom-; when the har- 
poon is skilfully darted, it sticks fast in the shell of 
the back ; the ivood then disengages from the iron, 
and the line is long enough for the animal to take 
its range; for if the harpooner should attempt at' 
once to draw Ibe animal into his boat, till it is 
-weakened by its own struggling, it would pro- 
bably get free. Thus the turtle struggles hard to 
get loose, but eUI in vain ; for they take care the 
line lastened lo the harpoon shall be strong enough 
to hold it. 

There- is yet another way, which, though seem- 
ingly awkward, is said to be attended with very 
great success. A good diver places himself at th^ 
head of the boat ; and when the turtles are ob- 
- served, which they sometimes are in great numbers, 
asleep on the surface, he immediately ijuits the 
vessel at about fifty yards distance, and keeping 
still under water, directs his passage to where the 
turtle was seen, and, coming up beneath, seizes it 
by the tail ; the animal awaking, struggles to get 
free ; and by this both are kept at the surface until 
the boat arrives to take them in. 



V "' CHAP. IV. 

Of the Shell of Testaceous Fishes. 

One is apt to combine very dissimilar objects in 
^e same groupe, when hurried into the vortex of 
nielbod. No two animals are more unlike ekcfa 
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other than the whftle and the litiipet, the tortoise 
and the oyster. Yet, as these animals must find 
some place in the picture of animated nature, it is 
hest to let them rest in the station which the gene- 
rality of mankind have assi^cd them; and as they 
have heen willing to give them all, from their 
abode, the name of fishes, it is wisest in us to 
conform. 

But before I enter into any history of shell-lisb', 
it may not be improper to ob«erTe, that naturalists 
who have treated on this part of history, have en- 
tirely attended to outward forms ; and, as in many 
tAher inslances, forsaking the description of the 
animal it«elf, have exhausted all their industry in 
describing the habitation. In consequence Of this 
radical error, we have volumes written upon th0 
subject of shells, and very little said on the- history 
of shell-fish. The life of these industrious creatures, 
that for the most part creep along the bottom, or 
immovably wait till driven as the waves happen -to 
direct, is almost entirely unknown. The wreathing 
of their shells, or the spots with, which they are 
tinctured, have been described with a most disgust- 
ing prolixity ; but their appetites and their combats, 
their escapes and humble arts of subsistence, have 
been utterly neglected. 

As I have only undertaken to write the 'history of 
animated nature, the variety of shells, and their' 
peculiar spots or blemishes, do not come within 
my design. However, the manner in which shells 
are formed is a part of natural history connected 
with my plan, as it pre-supposes vital force or in- 
dustry in the animal that forms them. 

The shell may be considered as a habitation 
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supplied by Naldre. It is a hard stony substaiwe, 
made up somewhat in the manner of a wall. Part 
of the etony subetance the animal derives from out- 
ward ol^ectSj aud the fluids of the animal itself 
furnish the cement. These united make that firm 
covering which shell-fisb generally reside in till Uiey 
die. 

But, in order to give a more e'xact idea of the 
. manner in which sea-shells are formed, we must 
have recourse to an animal that lives upon laud, 
with the formation of whose shell we are be^ ac- 
quainted. This is the garden-snail, that carries its 
box upon its back, whose history Swammerdam 
has taken such endless pains to describe. As the 
manner of the formation of this animal's shell 
extends to that of all others that have shells, 
whether tfaey live upon land or in the water, it will 
be proper to give it a place before we enter upoa 
the history of Testaceous Fishes. 

.To begin with the animal in its earliest state, 
and' trace the progress of its shell from the time it 
-first appears — The instant the young snail leaves 
the egg, it carries its shell or its box on its back. 
It does not leave the egg till it is arrived at a certain 
growth, when its little habitation is sufficiently 
hardened. This beginning of the shell is not much 
bigger than a pin's head; but grows in a very rapid 
manner, having at first but two circumvolutionij, 
for the rest are added as the snail grows larger. 
In proportion as the animal increases jn size, the 
circumvolutions of the shell increase also, until the 
number of these volutes come to be five, which is 
never exceeded. :,. 

The part where the animal enlarges its shell is 
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at the mouth, to which k adds in proportipi) as it 
finds itself stinted in its habitation b^Iow: 'BeiDg* 
about' to enlarge its sh^II, it is seen wiU| its little 
teeth biting and clearing away the scaly slciji that 
grows at the edges. It is sometinies seen to eat 
those bits it thus takes off; at other times it only 
cleans away the margin when covered. with filrafi, 
and then pdds another rim to its shell. ■ 

For the purposes of making the shell, which is . 
natural to the animal, and'wilhout which' it could 
sot live, three days, iU whole body is furnished 
with glands, from the oriBces of which flows out a 
kind of slimy fluid, like small spiders threads, .which 
.join together in one common crust or'surfiice, aiid- 
in time . condense and acquire a stony bardneact. 
It is this' slimy humour that grows into a mem- 
brane and afterwards a stony skin ; nor can it have 
escaped any who have observed the track of >a . 
snail: that glistening substance which it leaves on 
tbe 6oor or the wall is no other than the ni^terials' 
with which the animal adds to its shell, or repairs 
it when broken. 

Now to exhibit in a more satisfactory manner 
the method in which the shell is formed^The 
•snail bursts from its egg with its shell up6n its. back; 
this shell, though very simple,, .is the centre, ,round 
.which eyery succeeding convolution of the. shell' is 
.formed, by new cirdes added to. the first. As the 
ht^y of the snail can be extended no* where but to. 
the aperture, the mouth of the shell only can of 
coBsequence receive augmentation. The substance 
of which the sheU is composed is chiefly supplied 
by the animal itself, and is no more than a slimy 
fluid which .bardeas into bone. This fluid pass^ 
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through an irifHiite number of little glands, -till, it 
' arrivea at Uie pores .of Uie. skin ; . but there it is ' 
stepped by the.'shell' that covers the part' below; 
ani ihemore i^ -sent to the mouth of the shelly 
where i^- is wimted for its-'enlargemfeot. ' There 
' the lirsif layer of slitn^ soon hardens; arid then 
; another IS *)uided, wh'ich hardens also/', till, in .time 
'^'shell 'becomes .as' thick as is requisite for the 
Bniqial's ,preservaJ;ion. -Thus every shell niay be- 
considered -ais con^posed of a number of layers of - 
slime, whith have entirely proceeded from tbe . 
•: antmal> own body. - . ,. . ■■ 

' ')3ut though this be -the .general' opinioa with 

* regard to the' formation Of ehells, I cannot aTot4 

thinking tbere-are still other' substances besifle the 

.'animal's own. slime which go. to the composition 

of ifs ' shell, 6t $t least to jts external coat, which 

' ie ever'dtBerent frOifi the internal. - The substances 

'I- ra^n are , the accide.ntal' concretions, of earthy 

' or saljne pans,' which adhere .ito the slimy matter . 

upon its first; emission; By' adopting this, tbeiory, . 

vte can-more satieta'ctorily account for the various 

colours of tfie shell, which ciinn<Jt be supposed to 

take its tilicture from the animal.'« body, as i8-th'« 

' usual-opinion; foi; all'the internal parts of the shell 

are. but. .pf' one -white (rolour: it is only the outer- 

most.laye'r of the shdlthat-is m beaptifully Varied, 

so richly tinctured with that variety of colours we 

' behold in -the cabinets '-of the curious. If the ex- 

'ternal coat be scaled ofTj-a^ M. Argenville asserts, 

.'all the inner substance vrill be fotind but of one 

simple cok>uring; and consequently the animal's 

. own .juices can gtv* only one colour : whereas w* 

see some shells s(ained with a hundred. 
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The usual way of accounting^ for the- diferent ' 

. colouring of stiellsj which seems to me erroneous, . 
is this :— In the body of every one of ihev animals, 
several streaks are decerned of a different colour, 
from the rest. This vanety; say they^ is an incoQ- 

. testable .proof thitt the- juices flowing from those ■ 
parts will ]}e also of a different hue ; and will con- 
sequently tinge diat part of the shell which their 
flime composes of a different colour. Bi{t this 
tystem, as was observed before, is overthrown by the 
&ct, which discovers that only' the outer surfoce . 
of the shell is tinged; whereas, by. this, i|t would 
'have been coloured throu^out; nay, by this 
lystem, ■ the ihterhal parts of the ^ell would be 
stained with the most vivid colouring, as being least 
exposed to,^& external injurietof the element where- 
it is placed: But.the truth is, the aniinat residing 
in tiie sh^ has none of these varioos colbnrs thus 

. talked, of : , its slime is a simple peltncid substance ; 
and Che only inarblings which . appear in its body^ 
are- iUie .colour, of the food, which. is seen throagh 
its transparent intestines. We must, - Uierefore, 
account for tiie various colouring of its shell upon 
^a different principle. 

If, as I sud, we examine the cabinets of the 
curious, we shall find shells with various and 
beautiful colouring ; we shall find them generally 
ftirnished with a white ground, tinctured with red, 
yellow, brown, green^ and several other shades and 
lovely mixtures; but never blue. Shells are of 
almost all colours but blue. The reason seems to 
be obvious ; for blue is the colour which sea-water 
changes. A piece of silk, or a feather, of this 
colour, put into an infusion of salt, urine, or nitre. 
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' hyat thtk tint entirely. Now may not tWs gWe os 

■ a hint with respect to the operation of Nature in 
colouring her shells ? May- we not from hence con- 
dude, ttiat sea-water is efficacious in giving colouf 
or'taking it away ? That, to produce colour, the 

' animal not only furnishes its jaices, but the sea or 
the earth that mixture of substance which is to 
unite with 'them. Neither the animal slime alone, 
iiOT the externa! earthy or saline substances alone^ 

. could produc? 'colours;- but both umted. produce 
an effect which neither separately was possessed 
of. Thus sheHa assume every colour but blue ; and 
that. sea-water, instead of producing, woald be apt 
to destroy. 

Prom, hence, therefore, it appears, that the ani-- 
mal does not alone tincture its own shell; hut that 

' external causes co-operate in contributing' 4.0 its 
beauty. It is probable that,' from the nature df it« 
(bod, or from other circumstances unbjiown to ns, ■ 
the external layers of its slime may be of different . 
consistencies ; so as, when joined with the particles 
of earth or salt- that are accidentally united with 
them from without, they assume various dud beaur- 
tifiil hues, 'But the internal Jayers, which receive , 
no foreign admixture, still preserve the natural 
colour of the anjmal, and continue white without 
any variation. 

Thus far we see. that the animal is not wholly 
the agent in giving beauty and colouring to its shefi : 
but it seems otherwise with respect to its convolu- 
tions, its prominencies, and general tbnn. HF^ese 
entirety depend upon the art of the animal: or 
rather upon its instincts ; which, in the same kin^ 
are ever invariable. The shell generally bears some 
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rnde resefnblance to the body upon which it has 
been moulded. Thus it is obaenrable in all «ea- 
^ells, that if the animal has any tamour or ex- 
crescence on its Bodyj it creates likewise a swelling* 
in that part of the incrustation to which it corra* 
spends. When the animal begins to alter its poti^ 
tion^ and to make new additions to its' ttpartmentVj, 
tile same protuberance which bad raised the shel^ 
before in one part^ swells -it again at some little 
distance; by which means we see the same ine- 
quality, in a spiral line, all- round the shell. Somfr> 
' times these tumours of the animal are so large, or 
so pointed, that those which rise-over tbem in- the 
incnistation, appear like horns ; after this the 
animal dnengages itself from its first cavities, and 
then, by fresh evacuations/ assumes a -new set of ' 
horns ; and so increased the number in proportion 
to its growth. If, on the othn* hand, the body - 
happens to be channelled, the shell that covers it' 
will be channelled likewise ; if there be any pro- 
fnberanccfl in the body, which wind in a spiral line 
about it, the shell will likewise have' its tumours and 
cavities winding round the end. 

In this manner, as the animals are of vtlrioBa 
forms, the shells exhibit an equal variety. Indeed, 
the diversity is so great, and the figures and colours 
so very striking, that several persons, with a kind 
of harmless indolence, have made the arrange- 
ment of them the study and the business of Iheit 
Hves. Those who consult their beauty alone, take 
care to have them polished, and to have an external 
oust, or periosteum, as Swammerdam calls Jt^ 
scoured off from their surfaces by spirit of salt. But 
there are others that, with more learned affectation. 
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keep them exactly -in -the state in wBich tbey have 
beeu' found, with tlieir preciouR crust still roDod 
them. The expense men have sometimes been at - 
in making such collectioD«, is amaj^g ; and some 
shellsj .such as the Stairs-shell or the Admiral-^ell, 
are not' more precious for their scarceness, -than - 
petfrls. are -for their , .beauty. Indeed, it is the 
scarcity, and', not the beauty, ;of the object, 

' that determines the value of all natural curio- 
' ai.tieB. Those shells that appear but little beautiful 
to the ignorant, are. often the most precious; and . 
those shells, which an unlearned spectator would 
atxtp^ t') lObserve with admiration, one accustomed 

. tq the visitation of cabinets,' woul'd pass over with 
disdain. These collections, however, have their 
use'; -not only by exhibiting the vast variety of 
Nature's operations,, but also .by exciting our curio- 

. aity to the consideration of the animals that form 

.'thent. A mind that can find innocent entertainment 
in these bumble contemplations is well employed; 

. and, as we say of cbikfren; is kept from doing mis- 
chief. AJtbouj^ there may be nobler occupations 
than .that of considering the convolutions of a shell, 
yet there may be some who want the ambition to 
. aspire after ^uch arduous pursuits ; there may be 
some unfit for them; there may be some who Bud 
their ambition fully fl^tified by the praise which the 
collecters of shells bestow upon each other. Indeed, 

' for a day or two, there is no mind that a cabinet of 
ihells cannot furnish with pissing employment. 
What can be more gratifying, as Pliny says,* than 
to view Nature in all her irregularities; and sporting 

• Plm. ix. S3. , 
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variety of sheik ! Such a difference of colour do they 
exhilHtj such a difference of figure; Hai, concave, 
long, lanated, drawn round in a circle, the orbit cut 
in two ; aohie are seen with a irising on (he b&ck, 
some smooth, some wrinkled, tooUied, streatcetf; dte 
poibt vaiiouAy ihtortdd, thb motith pointing like a 
da^er, folded backj bedt inwards : all diese varie- 
tiond, aiid many hiore, furnish af tmce noveltVi 
degaricb, and speculatibn. 

With r^liect to the figine of shells, Aristotle has 
dif idetl them into three kiniis ; atid hU fnetbod is, 
of all others^ tHt mosl eonfort^ble to nature. These 
are 6M, Ute Univahb, Or TnrMnfitfed, which eotiiridt 
of one piece, likti the box of i finail : secondly, the 
Btralve^ ctmsisttng of two pieces, united by a hinge, 
lik^ an oyster ; and Uli^dly, the Mnttivalve, cOndist- 
ing of more ifaait two pieces, as the aetn-ni-flhell, 
which b^ tiot less than twelve pieces that gb Vaiti 
ctfiapttiition. AD these kinds are found hi th« Sii 
at different deptfafe ; attd Am ^hiflble in prtfponfon 
to Aeir MtAxtatlt^ i» b«mty. 

From the variety of the col6tif8 ti^d figui« of 
shdls, we may ptiss to tteK of ihk\t plaiie aad sHud- 
tkm. SOfAe Are found in tfte ^ia ; itittie irt fre^- 
mU^ riiefi ; Stitab alite upori Jitid ; aiiA & OSt 
^nnter qAantMy dead in th« b^elS Of t^e mt&l. 
Bat Wb^refef iMM art: foWM, tfiey af6 tmlveflalfy 
SfftrtPn ta hk b(}tttpmed of OiH; dfld tfte MtiJ« ^«b-- 
rtaOMr. They dtd ftlrriied of in AiiiMbf itt tsiti- 
rious earth, that ferments with vinegar and tnUtt 
AcAdM, dAd that \tnftig itttb IMi^ Stid WiH tmi «sril; 
ift^k ttfto ghin. SMh is' tbtl ^MMtfnM Of #Mt^ 
th@y fire eOtfrpb^ed r Md ftf (helf ^6nr> utati^ philO^ 
BopherA Mt^l^u greeft jMft of thf sffHilfM) of m 
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earth ii composed at present. It is sdpitosed hf 
then), that chalks, marb, aod all such earths b» 
ferment with vinegar, are nothing more than a com- 
position of shells, decayed, end crainbled down Uti 
one uniform mass, 

Sea-sheUs are either fonnd in the depths of the 
ocean, or tbey are cast empty and forsaken of their 
animals upon shore. Those which are fished up 
from the deep, are called by the Latin name Pehigii ; 
those that are cast upon shore, are called littonJes. 
Many of the pelagii are never seen iq>on shore ; 
they continue in the depths where they are bred ; 
and we owe their capture only to acddent. Thew, 
th«'efore, are the most scarce shells ; and, conse-- 
quently, the most valuable. ThelittoralesaremcHv 
frequent ; and such as are of the same kind with the' 
pelagii are not ao' beautiful. As they are often' 
empty and forsaken, and as their animal is dead; and 
perhaps putrid in the bott(Hn of the shell, they 1^ 
this means lose the whiteness and the briUiancy d- 
their colouring. They are not nnfrequently also' 
found eaten through, either by worms, or by- e&ch 
other; and they are thus rraidered less valuable; but 
what decreases their price. still more is, when tfaejr' 
are scaled and worn by lying too long empty at the- 
bottom, or exposed upon the shore. Upon the 
whole, however, sea-shells exceed- either land or 
fossil shells in beauty ; they receive the highest 
polish, and exhibit the most brilliant- and varioiu 
cdburing. 

Fresh-waiter shdls are n^her so nnmerous; so 
vuioBs, or 90 beautiful, as those belonging to the 
sea: They vrent that sdidity which the others have : ; 
tbeir ckvidej aa it is called^ is neither BopEominent 
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nor 80 strong ; and not having a ftaUae substance' 
to tinge the surface of the shell, the colours are 
obscure. In fre^-water there are but. tiro kinds 
of shells; namely, the bivalved and the tur- 
Innated. 

Living land shells are more beautifnl, though not 
so varioiu, as those of - fresh* water ; end some not 
inferior to sea-shells in foeauly. They are indeed 
bnt of one kind, namely,- the turbinated; but in 
that there are found four or five very beautiful 
varieties. 

Of fossil, or, as they are called extraneous sbelUJ 
fimnd in the bowels of the earth, there are grett 
numbers, and as great a variety. In this class thfire 
are as many kinds as in the sea itodf. There are 
Ibund the turbinated, the bivalve, and the multivalve 
kinds ; and of all these, many at present are not to 
be found even in the ocean. Indeed, the number i» 
■o great, and the varieties so many, that it was long' 
tbe opinion of naturalists, that they were merely the' 
capricious productions of Nature, and bad never 
given retreat to animals whose habitations they re- 
sembled. - They were found, not only of various' 
kinds, bnt in different states of preservation : some 
bad the shell entire, composed, as in its primitive 
state, of a white calcareous earth, and filled with 
earth, or even empty ; others were found with the: 
shell entire, but filled with a substance which was 
petrified by time ;^ others, and these in great numbers, 
were found with the shell entirely mouldered avray, 
but the petrified substance that filled it still exhibit- 
ing the figure of the shell ; others still, that had been ■ 
k>dged near earth or stone, impressed their print upon- 
^se snbstuices, and left the impression, though 
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they themselTes were decayed : bstly, sofoe AcU* 
were found half mouldered away, thur parts scaKn^ 
off from each other ib the same order in which HmJ' 
were originaUy formed. However, these differeofr 
stages of the shell, and even their fermentiog wiUk 
acids, were at first iosafficieat to convince those vrho 
had before assigned Uiem a difierent origin. They; 
were ilill conaidravd as acddentally and sportive^' 
|i»rraed, and defKwited in the various pepositorica 
where they were foundj bat no way appertaining to 
any part of animated nature. This put succeeding 
inquirers upxm more minute researches ; and tbey 
soon began to find, that often where they dug aft 
petrified sheik or teeth, they coi^d discover the 
petrified remains of some other bony parte of tiw 
hody. Th^ found that die ahelb which wefc taken 
fron the earth exhibited Uie usml defects and miS'^ 
chances which the same kind are kuown to receive 
at sea. They showed them not only tinctured with 
a nlt-water crust, but pierced ia a peculiar aianBer 
by the sea-wocsas, that aoake Ait shdte <rf fiehea tbeis 
&TOiirite food. These demonrtnrtions w«re MtSU 
cient at last to convince all but a f«w philoaepbeBi 
' who died away, aod wboae eironeow lyatMia died 
with them. 

' Every ahd^ tbeicfore, wherever it is fowi^ m 
now eoneideitd as the spoil of sone wsiraal^ tbaft 
once &MUtd sMter thereida. It mMtcfs net bjr vhirt 
uaacootuttaU* nMans they may ia\e waadcned tnm 
the sea : bat tbey exhibit all, aad tiic nmt certam 
mariu of their origia. Froaik then- Munben ami 
aibntioD, ws an led to cot^ecCai^ Unt tlw aaai 
reached the phtces where th^ arefcMod; muiSnm 
thdivaricliea we leam how. little we kiaew of idl 
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the sea cbntains at present; as the earCh filrnishes 
many kinds wbicb war meet exact and iodustrious 
sheU-coJlectors have not been able to fish up front 
the deep. It ii most probable, that thousands of 
diflferetrf fofms stSl remain at the bottom unhnotrn ; 
80 that we maj justly ny with the philosopher : Ma 
qiua aeimuB smtt pari minima, eorum quts ign0- 
ramus. 

It b well, however, for mavkind, that the defect 
ef OQf knowledge od ths lubject is, of all parts of 
learning^, that wbieh nay be loost easily dnpenaed 
with. An increase in the number of shells would 
throw hut very few lights upon the history of the 
animals that inhabit them. For such information 
we are obliged to those men who contemplated 
something more than the outside of the objects 
before them. To Reauraurwe are obliged for exa- 
mining Uie manners of some with accuracy ; but to 
Swammerdam Ibr more. In fact, this Dutchman 
has lent an attention to those animals, that almost 
^ w c cJa cfedlbility : be has excelled even the insects 
be dissecleiE, m pnitSence, industry, and perseverance. 
it was iM vaitt that tMs poor man's fhther dissuaded 
ban from \*hal die' worid considered as a barren 
f oraait ; k was. in vain tb«t an. hafeatoal disorder^ 
hroa^ on by Mas^pHration; intervupted his efforts ; 
itwac in vain that paonltind treatedhim with ridicule 
vtUe living, as tbey sufiercd his works to remain 
long unprinfed andl Mglecfed when dead: still 
flie Dnichi pbitinepiier went on, peeping into un- 
vdtaleaooir ditches, wading through fens^ dissecting 
^idevB. and enumeraidng l^e bloed vessels of a 
wmA; hkictthebee, whme heart he conM^not only 
ihlaai^vtij but dineot^ ha seemed instiinctfvcly ioir 
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pelled by his ruling passion, althoagb he found 
nothing bat ingratitude from man, and though his 
industry was apparently becoming iBtat to himself: 
From him I will take some of the leading feature 
in the history of those animals which breed in shells ; 
previously taking my division from* Aristotle, ' who, 
as was said above, divides them into three classes : 
the Turbinated, or those of the Snail kind ; the 
Bivalved, or those of the Oyster kind; and the 
'Moltivalved, or those of the Acorn-shell kind. Of 
each I will treat in distinct chapters. 



CHAP. V. 



0/ Turbinated Shell-Fish of the Snail Kind. 

J. O conceive the manner in which diose animals 
subsist that are hid from us at the bottom of the 
-deep, we mast again have recourse to one of a' 
similar nature and formation that we know. The 
fiistory of the garden-snail has .been more cppioDslj 
considered than that of the elephant ; and its ana- 
tomy is a9 well if not better known': however, not 
to give any one object more room in the general pic- 
ture of Nature than it is entitled to, it will be suffi- 
cient to observe, that the snail is surprisingly fitted 
for the life it is formed to lead. It is famished with 
the organs of life in a manner almost as complete as 
the largeslanimal ; With a tongue, brain, salival ducts, 
glands, nervea> stoimcfa, and intestines ; liver; heut. 
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and bkwd-vesselB : beiidei this, it faat a purple bag 
that furpisfaes a red matter to diSerent parte of the 
bady, together with stDopg mosdea that bold it t» 
the sheH, and which are hardeDed^ like tendoiWj at 
Iheir iiwertion. 

. Bat these it poBBessea in comnMHt with other ani- 
nials. We muit now see what it has peoaliar to 
itself. The first striking peculiarity is^ that the 
animal has got its eyes on the poiote of its largest 
horns. When this snail is in motion. Soar boms are 
distinctly seen ; b«t the two uppermost and longest 
deserve peculiar consideration, both on account of 
the varioas motiims with which they are endned, 
as well as their having their eyes fixed at the ex- 
treme ends of them. These appear like two black- 
ish points at their ends. When considered as taken 
out of the body, they are of a bulbous or turnip-like 
figure; they have but one coat; and the lhi<ee 
humours which are common in the ^es of other ani- 
mals, namely, the vitreous, the aqueous, and the 
crystalline, are in these very indistinctly seen. The 
«yes the animal can direct to different objects at 
pleasure, by a regular motion out of die body ; and 
s«metimes it hides- them, by a very swift contrac- 
tion into the belly^ Under the small homa is the 
animal's mouth ; and though it may appear too soUt 
a substance to be furnished with teeth, yet it has not 
less than eight of them, with which it devours leaves, 
and other BubstanceH, seemingly harder than itself; 
and with which it sometimes bites 08" pieces itf. its 
own shell. 

But what is most surprising in the formation cf 
this animal, are the parts that serve for generation. 
Mwy snul it at mce nule and fenwle ; and vAait 
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it impMgifates aDotber, is ittclf impncfnaMdin Unr. 
The veuels Bnpplying the fluid for thii purpose, arc 
l^aced chiefly is the for« part of tha nedt, aoet ex- 
tend tbenueliies over the body i hot the male and 
female organs of generation are always found unitod> 
4Qd smvtbg- t«0«(hw. There ia a large opening 
«n tttf^ rig^t tide of the neck, vvhich serves for very 
diSentat purponea. As a vent it gives a passage to 
the faEcremiuat«; as a month it swnfQjr aii opening 
for requration ; and aim as an organ of generation^ 
it dilates when the detire of pfOp4gatian begins. 
Withio this each animat has tiuase partSt, or some- 
thing sinular thereto, which continue the kuid. 

FodT some- days l]|efoi» cojition, the snails gather 
together, and lie qoi^t near each other, eaUng wry 
little in, the mean titne ; hut they tetOm their bodies 
iasuch a posture, that the. neck and head are placed 
vpngbt. In t^e: mean time, the apertures on the 
side ol tht neck being greatly Elated, two orgaiu 
reserahling ln^lineB, are seen iauiing from them, 
which umifi h&ve thought to be the iastraments of 
geiwntioD. Beside the protcusioa of Aese, each 
aotm^l ifl possessed o£ sAoiher pecijjtarity ,- for, from 
the same apertnEe, they l^nnch forth a kind of dut 
at each other, which is pretty hard, barbed, and 
ewUng in a very sharp point. This, is pezfiwmed 
whien the apertures t4>proaich eaieh other ; and, tbsa 
^ne, one is seen to. ahooi its weapon, w^u^ch ift ler 
feivcd by the otJKr, thpugh it BomAtinies faUa to the. 
gXQmd: 80ipe.mixuite8a£i«c,iheviul;vtbichcec«iv«dt 
the weapon, darts one of its own at its aatagouw^ 
^hiich ia received in ]iiti^ mfuner. Thiey Utap.safiJy 
appowch 1^ never, suod apftly thev bodies one Uk 
Ulift «th», a^ cloKfy aa tbe palnu aiuk ftiig«fe<^ tha 
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h«nd«, wheii graced logger, At thai tiate the 
hoFiu are seen variaiwly mtTiag in »11 directioiu; 
■aad thi« BOHtetiipes for three dayi together. The 
cMipJing of tbeoB ^tunota U ffeneraUy thrice re- 
peated^ al ialervab of fiftera dayi each ,- and^ at 
«veiy tme, a mw dwt is MHtoaUy enilied. 

At the expiration of eighteen daya^ the snaik pro- 
dace tbfl^ eggi at ike opening of the neck, and hide 
than in the earft with the greateat sdicitude and 
inchutry. These eggs are in great Bindbeps^ Toaad^ 
whitCj and covered with a wtft aheli : they are 
also stuck to each other by; an imperceptible ahme, 
like a b««eh of grapea, ef ahool the size of a unafl 
pea. 

When the animal leaves the egg, it is Been vith a 
very sraay shell on iti back, which baa but one con- 
volution ; but ia pmportjoa as it grows, the shell 
incveaset in the nuuber q£ ite ciiclee. The ^ell 
always receives it& a^ditipns at Ae month ; the first 
emitre atill renaining : the animal scndiiig fbctil 
from its body that slime which haxdena into a stony 
Mibalaoce, and still is foahioned into similar vohi- 
tions. The garden snail seldom exceeds four rouods 
and a half ; but some oS the aea .snails arrive even 
at ten. 

The SiBail, tiiua &t(fd with, ite, box, which is hgb^ 
and firm, finds itself defend^ ia a very anpka- 
majHwc froiB. all extemaj in^y. Wheneven it ib 
iavwledt ii ia but retiEiog into this foetnesa, and vrai^^ 
ing patientiby till the duge^ is over. Nor i» it posn 
aeascdiOnly of a powec of netceatiog iato its qb^; 
\nti of mending it wJhea broken.. Sometimea thaatt 
^inab. arft cmahedi seeaio^ to pieces ; and; tw 
«U app«aDaiiee> altoiVy; destroyed : yet atill they set 
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themselreB to work, aad, in a few days, meiul aA 
their numerous breaches. The same substance b; 
which the shell is originally made, ^;oe8 to the re> 
CBtablisbment of the ruined habitation. But all the 
jfloctores are very easily seen> for they havea fresher 
colour than the rest, and the Vrhole shell in some 
measure resembles an old coat, patched with new 
pieces. They are sometimes seen vfith et^t or ten 
€i these patches ; so- that the damage must hare 
been apparently irreparable. Still, however, tiiou^ 
the animal is possessed of the power of mending its 
riiell, it cannot, when come to its full growth, make 
a new one. Swammerdam tried the experiment : 
he stripped a snail of its shell, without hurting any 
of the blood-vessels, retaining that part of the shell 
where the muscles were inserted ; but it died in 
- three days after it was. stripped of its covering : not, 
however, without making efforts to build up a new 
shell ; for, before its death, it pressed out a certain 
membrane round the whole suriiicet^ its body. This 
membrane was entirely of the shelly nature ; and 
was intended, by the animal, as a supply towards a 
new one. 

As the snail is furnish^ with all the organs of life 
and sensation, it is not wonderful to see it very vora- 
cious. It chieBy subsists upon the leaves of plants 
and trees ; but is very delicate in its choice. When- 
the animal moves to seek its food, it goes forward 
by means of that broad muscular skin which some- 
times is seen, prqecting round the month of the 
shell ; this is expanded before, and then contracted 
with a kind of undulating motion, like a man 
attempting to move himself forward by one. arm, 
while lying on his bdly. But tb&snail has an<^tfaer- 



ji-vGoogic 



TESTACEOUS PISHES. 819 

advantage, by which it not only smooths and planes 
i'te way, but also can ascend in the most perpen- 
dicular direction. This is by that slimy substance 
■with which it is so copiously furnished, and which 
it emits wherever it movea. Upon this slime, as 
upon a kind of carpet, it proceeds slowly alon^, 
without any danger of wounding its tender body 
against the asperities of the pavement ; by means of 
this it moves upwards to its food upon trees ; and 
by this descends, without danger of faltiog, and 
breaking its shell by the shock. 
' The appetite of these animals is very great ; and 
the damage gardeners in particular sustain from 
tiiem, makes them employ every method for their 
destraction. Salt will destroy them as well as soot ; 
but a tortoise in a garden is said to banish them 
much more effectually.- 

At the approach of winter, the snail buries itself 
in the earth ; or retires to some hole, to continue in 
a torpid state, daring the seventy of the season. It 
is sometimes seen alone, but more' fi*equent1y in 
company, in its retreat ; several being usually found 
t(^ttier, apparently deprived of life and sensation. 
For ihe purposes of continuing in greater warmth 
and security, the snail forms a cover or lid to the 
mouth of its shell with its slime, which stops it up 
entirely, aiid thus protects it from every external 
danger. The matter of which the cover is com- 
posed, is whitish, somewhat like plaister, pretty hard 
and solid, yet at the same time porous and thin, to 
admit air, which the enimal cannot live without; 
When the cover is formed too thick, the snail then 
breaks a little hole in it, which corrects the defect of 
Ih^ closeness, which proceeded from too much 



N Google 



•Rd A HISTORY OP 

CftQtien. In tbis awiBter, vbeltered in its bale bom 
the weather, defended in ins shell by a corcr, it 
•le<^ during the wiater; and^ for six or aevm 
HK>i>ths, contmuet without food of motion, uixtil (be 
genial call of spriag; bre«lu its Blamher> and estates 
ita activity. 

The saaU, having slept for so loag a season, wakes 
one^ of the first fine days of April ; breaks open its 
t«llh aad aeUies forth ta se^ for Donriahnent. It 
is not surprising that so long a lut ^uld have 
thinned it, and rendered it very Tomcieus. At fint, 
tiwrefoK, it is not very dtf&cult ia the choke of its 
foo<l; aiaiost any T^^table titat is green, seems 
w^keoaM ; ba4 tfie sneculeat plants of the garckn 
are clusfly grateful ; and the various: hinds of pubc 
are> at sene. seasons, almost wholly destroyed by 
their namfoers. So great is the imiUiplieation <^ 
snails ia soine: yean, thai gardeven imagine 4iey 
burst fro« the ewlh. A wet season is g^wraUgr 
ftvowmUe to tbeiv preductioa; for this annal 
G«naet bear veiy dry seasons, or dry pbeasi, aa tii^ 
c«Bfie too ^«at a coDsamptioft of it» 9linie> wiAsNt 
plenty of which it oumet suhsiflt in kegiih. md 
vigoiu-.* 

[*In«theI%il0K)[JHcd TrmsactfouBttbe fDUawisg wdl-attntal 
imtaafle qf the wonderful tenaciauBneas o£ life io, the snailf, i| 
recorded. The father of Mc Stuckey Simpson, » fellow of the 
Royal Society and a lover of K&tural History, left his f on a amall 
(loRectipD of natural' cwiosities, amonfr which were the tbdb-rf 
ntna inailK>. Abonlfiteea. Tears aftsBhiaJhth0r'a.dealii,iiiiwi)an 
ppBgewibMth^hadhiftPwmctiHie^gBwaJbwaCthapijtobiMBm 
then about ten yean old. The boy put tbem into a flover-po^ 
which he filled with water ; and the next day ioto a basin. Hav- 
fng^ occarion to nn tKe b»in, Mr. Simpson obterred thsttlte 
MiilMlsludlGo«s<MtaM«tiiieUl. Ii»flO(ainiB0Alftecbild, wHot 
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Socb are the moat striking particolkM in the his^ 
tory of thii animiil ; and this may senrc u • general 
picture, to fthicb the manntin and babitadet of the 
eUier tribes of tbis ckits may be contpatcd and Ve* 
ferred. These are, the sea snail, of which natunU- 
istfl hare, from tbe apparent difference of their 
iAmAU, mentioned fifteen kindt.* th« freah-mitei' 
atMii, of which there are eij^t kind* ; and Uie kind 
snail, of which there ve five. These all bear n 
Strong resembJance to the garden snail, in the forma- 
tiwi of their shell, in their hertna^odite natures^ 
in the slimy substance witft which they are corered, 
in tbe f(Nination of their intestincsj »nd ttw dispoSH 
tioD of the bole on the right side of the neck, wbidt 
serves at once for the discharge of the fueei, fbr thtf 
lodging tbe instroments of generation, and for tewfi- 
ration, when the animal is under a neccssUy of taidng 
in a new snpply. 

But in nature, no two kinds of animals, bowerct 
like each otber in figarc at conformation, arc ef 

•mmd faim that thsjr wen lh« aome he had gMn bint, a*d tM 
he had alacrft feir more, which be brought. Mr. Simpsoi put one 
ofthese into water, and in an hour and a half observed that ithacl 
pal out one of Its horai and body, which It moved ilavlf, ptdtOi- 
hfy from weaboeM. Major Vdl^icy aid Dr. Spt» vftifo tfiat* 
w>rd» preiBBt, and ntr ant of tbe tniUi crawl dut, tbO othsit 
being dead, prc^aUj froia their hwing renunued Mine days id 
the water. Several other gentlemen, with pleasure witnesaed thio 
flnimal coming out of its solitary habitafion, after a Confinemenf 
»f so TOKtj yemt. And when, at few weeks afterwards, fift shell 
w» ^owB by Sir Johi Priaglw to tfa« Royd Society, Dr. Mae- 
bride re-examined the boy, to remove all doubt of imposition or 
the substitution of ether shells, and declare he coidd find no 
reason to believe that the Child either did or ciluld impose upon 
Iw fefller. J 
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manners entirely tbe same. Thoagh the common 

garden snail bears a very strong resenibhnce to that 

of fresh-water, and that of the sea, yet there are 

differences to be founds and those very considerable 

ones. 

If we compare .them with the fresh-water snail, 
though we shall find a general resembtence, yet 
there are one or two remarkable distinctions:, and - 
firstj the fresh- water snail, end, as I should suppose^ 
all snails that live in water, are peculiarly furnished 
with a contrivance by Nature, for rising to the sur- 
face, or sinking to the bottom. The manner in 
wfaidi this is performed, ia by opening and shutting 
die orifice on the right side of the neck, which, is 
furnished with muscles for that purpose. The snail 
sometimes gathers this aperture into an oblcmg tube, 
and stretches or protends it above the sur&ce of the 
water, in order to draw in or expel the air, as it 
finda occasion. This may not only be seen, but 
heard also by the noise which the snail makes in 
moving tbe water. By dilating this it rises ; by com- 
pressing it, tbe animal sinks to the bottom. This is 
effected somewhat in the manner in which little 
images of glass are made to rise or sink in water, by 
pressing the air rontained at the mouth of the tubes, 
so that it shall drive the water into their holk>w 
bodies, which before were filled only with air, and 
thus make them heavier than the element in which 
they swim. In this manner does the fresh-water snail 
dive or swim, by properly managing the air con- 
tained in its body. 

But what renders these animals far more worthy 
of notice is, that they are viviparous, and bring 
forUi their young not only olive, but wiUi their sheik 
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upoii their badtB. - Tbis seems surprising; yet it 
is incOQtestably true : tiie young come to some de- 
gree of perfection in the womb of the parent ; there 
tbey receive their stony coat; and from thence 
are excluded, wiih a complete apparatus for sub- 
sistence. 

" On the twelfth of March/' says Swammerdam, 
" I beganrmy observations upon this 8nail> and col- 
*' lected a great number of the kind, which I put 
" into a large basin filled' with rain-water, and fed 
" for a long time with potters' earth, dissolved in the 
'' water about them. On the thirteenth of the same 
" month I opened one of these snails, when I foond 
" nine living snails in its womb : the largest of these 
" were placed foremost, as the first candidates for 
" exclusion. I put them into fresh-water, and they 
" lived to the eighteenth of the same month, mov- 
" ilig and swimming, like snails full grown : nay 
" their manner of swimming was much more beaU" 
" tiful." Thus, at whatever time of the yeac 
these snails are opened, they are found pregnant 
with eggs, or with living snails, or with bodt 
togeUier. 

This striking difference between the fresh-water 
and the garden snail, obtains also in some of the sea 
kind ; amfng which there are some that are found 
viviparous, while others lay eggs in the usual man- 
ner. Of this kind are one or two of the Buccinums ; 
within which living young have been frequently 
found, upon their dissection. In general, however, 
the rest of this numerous class bring forth e^a; 
.from whence the animal bursts at a proper state of 
maturity, completely equipped with a bouse, which 
the moiBtness of the element where it resides doe« 
IT 
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not prevent th« itihabitdnt tiom enlarging. How 
the soft sliMe of th« ritiail hflrd«nB, at the bottom of 
die seq, itittf the stony HUbstance of a ehellj is not 
ftisy ttl conii^ive! Tills Blime ittust at least be p^J 
teased of very poWferfal petrifying powers. 

All animals of the snail kind, as was obsemd be- 
fore; ere hermapbroditM ; each C<(inteinhig; thfe In- 
stttimettts of gen^hitlotl ^Bble. Bnt some of tii^ 
HA kind& copnbtd iti a diO^rent ttlatittef fPoM thos^ 
eftbegarden. The otie Ititpf^^ilates the other i bb(, 
ftehi the pt^itibn 6f the pum. Is tnespabte ef being 
jttipre^ated by the sa^e in turfl; For l!^6 retuntf 
it ib noc«8Mfy fbf k third to be adifiHtedas a punnet 
in ttiis operation : SO tfmt. t^hittj On« IdipregMt^d 
that befbt% Hi ahtith^r d(f^ Ib^ ifiMe dffiee by this ,' 
«hlch Is itself impre^^ted by 0. fourth. In thU 
mantiei', Mi^. Adanson has seen test numbers df 
dte snails, nnited b^^tfaei^ in a ^halti^ imprecating 
eadl other. The biiUn and th« caret perfotm ih^ 
offices of nlale ^nd female st the seme time. Tb6' 
<)rifices in these are two, both separate ttoiti eatib 
tfther : the opening by irhich the animal p^orhM 
the office of ^e male^ being at the origin tif thd 
honM ; tint by #hich it 'a paasite^ its tbi f^ale, 
bcilng fortber donti upon (h^ neck. It mfly aIM b€ 
A'bstfrved as a getier&I riile, that all anitAalEithat felTe 
this 6rJfice, or v^gCj as some trail it; on the fight 
^ide, have their sMK turned frMil the right to MHi 
tefl ; Oh th^ 6tifjtiiary, thdse.vrhit^ have it m tbd l«ft 
side, haTe their ^^Is turned fFoM I^ t«f rights tit tf 
W^trary direction to th« (btait^. 

Bat this i«r Aot iU Only mumitt MeW^A Hnctf 
and sea sHtrik. Mnaf of m iMiST ftn'tlreH #M& 
hprns; 8t)d non« df them hare «(tevtf t##.' iitidfidlff/ 
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IF the horns of snails be furnished with eyes, and' if, 
as some are willing to think, the length of the horn, 
like the tube of a telescope, assists vision, these ani- 
mals, that chiefly reside in the gloomy bottom of the 
deep, can have no great occasion for them. Eyes 
would be unnecessary to creatures whose food is 
usually concealed in the darkest places ; and who, 
possessed of very little motion, are obliged to grope 
for what they subsist on. To such, I say, eyes 
would rather be an obstruction than an advantage ,- 
and perhaps even those that live- upon land are 
without them ! ' 

Those that have seen the shells of sea snails, need 
not be told that the animal which produces them is 
larger than those of the same denomination upon 
land. The sea Seems to have the property of en- 
larging the magnitude of all its inhabitants ; and 
the same proportion that a trout bears to a shark, is 
often seen to obtain between a shell bred upon the 
land, and one bred in the ocean. Its convolutions 
are more i^umerous. The garden snail has but five 
turns at the most ; in the sea snail the convolutions 
are sometimes seen amounting to ten. 

There is a difference also in the position of the 
mouth, in the garden and the water snail. In the 
former, the mouth is placed crosswise, as in qua- 
drupeds; furnished with jaw-bones, lips, and teeth. 
In most of the sea snails, the mouth is placed lon- 
gitudinally in the head ; and, in some, obliquely, or 
on one side. Others, of the Trochus kind, have 
no mouth whatsoever;' but are furnished with a 
trunk, very long in sonie kinds, and shorter in 
others. 

■ TOt. T. ■ ■■-''<? 
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Snails of the Trocbus kin^, fqniisbed thus ifritb 
an instruineiit of oQeace. deserve our particular 
attention. The trunk of the trocbus in fleshy, mus- 
cular, supple, and hollow. Its e^tr^mity is bordered 
with a cartilage, and toothed like a saw. The 
vnails that are provided with this, qiay be considered 
as the predacious tribe, among their fellows of the 
bottom. They are, among snails, what the tiger, 
the eagle, or Ibe diark is among beasts, birda, ot 
fishes. The whole race of sbelied animals avoid 
their approach : for their babitationB, however 
powerfully and strongly built, though never bo weU 
fortified, yield to the superior force of ttiese invaders. 
Though provided with a thick, clumpy shell themr 
wives, yet they move with greater swiftness at the 
bottom than most other shell-fish ; and seize their 
prey with greater &cilily. No diell so large but 
they will boldly venture to attack ; and, with their 
piercing auger-like trunk, will quickly bore it 
through. No efibrtfi the other animal makes can 
avail: it expands itself, and rises to the surface; but 
the enemy rises with it ; it again sinks to the bottom, 
but still its destroyer closely adheres. In this 
manner ihe carnivorous shell- fish, as some natu- 
ralists call it, sticks for several days, nay weeks, to 
its prey, until with its trunk it has sucked out all 
substance, or until it dr^ps off, when the other 
begins to putrefy. 

Thus it would seem throughout nature, that no 
animal is so well defended but that others are found 
ca|wble of breaking in upon its entrenchments. The 
garden snail seems tolerably well guarded ; but the 
wall of its shell is paper itself, in comparison with 
that which forti6es some of the sea snail kind- 
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l&eside this thick shell, many of them are also fiir- ' 
nisbed with a lid, which covers the mouth of the 
shelf, and which opens and shuts at the animal's 
pleasure. When the creature hunts for food, it 
opens its box, gropes or swims about; and when 
satisfied, drops its lid and sinks to the bottom : there 
it mi^ht be supposed to remain in perfect security ; 
but the trochus soon finds the way to break into the 
thickest part of its inclosure, and quickly destroys it 
with the most fatat industry. 

The being liable to the attacks of the trochus 
seems to be a calamity to which most, of this tribe 
are subject. Scarcely a shell is met with entire and 
sound to the end of its convolutions ; but particu- 
larly the thinnest shells are the most subject to be 
thus invaded. As their shells are easily pierced, 
the predatory shell-fish,, or the sea-worm, chiefly 
seek them for subsistence ; and of those thin paper- 
like shells, not one in a hundred is found that has 
not suffered' some disaster. As they are lighter than 
other shell-fish, they swim with greater ease : and 
this is the chief method' of avoiding their heavier 
thick-shelled pursuers. The food of all snails 
properly lies at the bottom ; when, therefore, the 
nautilus, or other thin-shelled fish, are 'seen busily 
swimming at the surface, it may be, that, instead of 
sporting or sunning themselves, as some are apt to 
suppose, they are actually labouring to escape their 
most deadly pursuers. 

Of all sea snails, that which is most frequently 
seen swimming upon the surface, and whose shell 
is the thin nest and most easily pierced, is the Nautilus. 
Whether, upon these occasions, it is employed 
in escaping its numerous- enemies at the bottom, 
« 2 
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•or seeking for food at thesu^ce, I will notventore' 
to decide. It seema most probable, that the former 
is the cause of its frequently appearing : for^ upon 
opening the stomachy it is found to contain chiefly 
that food which it finds at the bottom. This ani- 
mat's industry, therefore, may be owing to its fears ; 
and all ^hose arts of sailing, which it has taught 
mankind, may have been originally the product of 
necessity. But the nautilus is too &mous not to 
demand a more ample description. 

Although there be several species of the nautilus, 
yet they all may be dividad into two : the one with 
a white shell as thin as paper, which it often is seen 
to quit and again to resume ; the other with a thicker 
shell, sometimes of a beautiful mother-of-pearl 
colour, and that quits its shell but rarely. This 
shell outwardly ^-esembles that of a large snail, but 
is generally six or eight inches across : within, it is 
divided into forty partitions, that communicate with 
each other by doors, if I may so call them, through 
which one could not thrust a goose^quill : almost 
the whole internal part of the shell is tilled by the 
animal ; the body of which, like its habitstioo, is 
divided into as many parts as there are chambers in 
its shell : all the parts of its body communicate with 
each other, through the doors or openings, by a long 
blood-vessel, which runs from the head to the tail : 
thus the body of the animal, if taken out of the shell, 
may be likened to a number of soft bits of flesh 
of which there are forty, threaded upon a string.. 
From this extraordinary conformation, one would 
not be apt to suppose that the nautilus sometimes 
quitted its shell, and returned to it again ; yet 
nothing, though seemingly more impossible, ia more 
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certaia. The manner by which it contriTCs to di^ 
engvge every part of its body from so intricate an 
habitation ; by which it makes a sobstance, to ap- 
pearance as thick as one's wrist, pass through forty 
doorSj each of which would scarcely admit a goose 
quill, is not yet discovered : but the fact is certain; 
for the animal is oflen foand withoat its shell ; and 
tiie shell more frequently destitute of the animal. It 
is most probable, that it has a power of making the 
aubstaoce of one section of its body remove up into 
that which ia next ; and thoe, by miUtiplied removals, 
it gets free.* 

But thisj though very strange, is not the peculia- 
rity for which the nautilus bas been the most distin- 
guished. Its spreading the thin oar, and catching 
the flying gale, to use the poet's description of it, 
has chiefly excited human curiosity. Tbeseanimals, 
particularly those of the white, lif^t kind, are 
chiefly found in the Mediterranean ; and scarcely 
any who have sailed on that sea, but must often 
have seen them. When the sea is calm, they are 
observed floating on the surface ; some spreading 
their little sail ; some rowing with their feet, as if 

[* The real Paper Kautiliu or Argonaut has a spiral, boat- 
abaped, sxtremely thin, tibefl, witb only a lingle cell. The ani- 
-mal whicb inbabita it, and wbich in the early ages of society waa 
•upposed to have suggeBted the original idea of navigation, very 
much resembles tbe cuitle-fiEh. It has eight arnu, two of which 
are frimiihed at their extremities with an oval membrane, which 
it can at picture lift up and expand to the gale, while the other 
aix haog over the sidea of the shell, ^nd are uaed in the manner 
of oara. The large chambered nautilus with many cells, and of 
which drinking-Tcssels are made, is a totally distinct animal, 
living at the bottom of the sea, and without any apparatua to 
'fceep it flMtiBg-oo the aurfiwfe] 



N Google 



«50 A HISTORY OF 

for life and death ; and ottiera «tiU, fioating v^oa 
their mooths, like a ahip with the keel upwaEd. If 
taken while ^us employed^ and ezamiDed, the ex- 
traordinaiy mecbaniam of tbdr limbs for Buliogwill 
appear more BHHiifefit. The nastihu ib fiiTDiahed 
wiHi eight feetj ivhich isaoe near the moulh^ aod 
may as properly be called barbs: tbese-arecoRaected 
to each other by a thin skia, like that between 
the toes of & dnck, biU much thianer aod hiqm 
tnutflpareot. Of these eight feet thm oooaecled^ 
.six are short, and these are held up as sails te oatch 
the wind in sailing; the two others are longer^ aad 
ape kept it) the water: serrifig, like paddles, to steer 
their coarse by. Wbea the weather is quite calm, 
iand the ammtd is pursued froaa below, it is then 
seen expanding only a part ef its sail, -aud rvwing 
with Uk rest : whenever it is interm^d, or fean 
danger fh>in above, it iitstantly fada tbe«ail, catches 
■D aU its oars, turns its rihell meuth downward, and 
iaalantiy sinks to the bottona. Sometimes also it is 
seen pumping the water from its leaking hulk : aatl, 
when unfitforsatling,deeertsil88helleatirely. Jite 
forsaken hulk is seen floating along, till 3l ^a^ws, 
by a kind of shipwreck, upon the rocks or the shore. 
From the above description, I think, we may con- 
sider this animal rather as attempting to save itself 
from the attacks of its destroyers, than as rowing iti 
pursuit of food. Certain it is, that no creature of 
the deep has more numerous and more powerful 
enemies. Its sheH is scarcdy everfottod in perfect 
preservation ; but ia generally seen to bear soom 
marks of hostile invasion. Its little arts, therefore, 
upon the surface of the water, may have been g^ven 
it for protection; and it taay be ttuu cadiwd wilb 
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cotnpBrBtive swiftness, to avoid tbe crab, the lea- 
tcorpioD, the trochus, and all the slower preda- 
cious r^tiles that lurk for it at tbe bottom of the 
water. 

From this g;eneral view of snails, they appear 
to be a modi more active, animated tribe, thao from 
Ibfiir figtare one would at first conceive. They seem, 
to an inattentive spectator, as mere inert masses of 
soft flesh, rather loaded than covered with a sheH^ 
wMtlrcdy capable of motion, and insensible to dl 
tbe ol^ects ftroaod Uiem. When viewed more 
dosely, they are found to be furnished with the 
•oi^ns of life and sensation in telerable perfection ; 
-tiny we defetided with ftrttour, that is at once both 
figfet and strong ; tbey are aA active a^ their neces- 
«itiel nqttire ; And tte po«i6«sed of appetites more 
-poi^Mint tbaA thoffi <^ anim^ that seem much 
nuMte perfecUy fotned. In short, they are a fruitftil 
indaBtrious tribe ; furnished, lik^ all other animab, 
iritb the poweit of escape tind invasion; the^ 
teve tfaeir paraaits and theiir enmities, and, of aO 
creatures «f the deep, they have most to fear from 
4achotfaer. 
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CHAP. V. 



Of Bivalved SkeU t^k, or SkeUs of the OjfaUr 
Kind. 

JLT niay seem whimsical to make' a distinction 
.between the animal perfections of tarbmafed and 
bivalved sbell-fish, ortograntadeg^e of Afiuiority 
to the snail above the oyster. - Yet this ; disttnctioB 
strongly and apparently obtaiDB.io QatMni ;- andwe 
shall find the bivalved tribe of animab in. every 
respect inferior to those we faavel^en.desctibiiig'. 
Inferior in all their sensations; injG^or inxtheu- 
powers of motion ; but particularly inferior in- Uieir 
system of animal generation. The snail: tribe,' ais 
■^eeaw, are hermaphrodite, but vequire tfa^ acsist-' 
^nceof each other for fecundation; all tbe;biralve' 
tribe are hermaphrodite in like nwnner,. but they 
require no assistance from each otiier towatds'im'- 
pregnation ; and a single muscle or oyster, if there 
weFe no oUierin the world, would quickly replenish 
the ocean. As the land snails from its being best 
known, took the lead in the former class, so the 
fresh-water muscle, for the same reason, may take 
the lead in this. The life and manners of such as 
belong to the sea will be best displayed in the com- 
parison. 

The Muscle, as is well known, vrbetfaer belong- 
ing to fresh or salt-water, consists of two equal 
shells^ joined at the back by a strong muscular liga- 
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ment, that answers a]I ihe purposes of a hinge. By 
the elastic contraction of these^ the animal can open ' 
its shelh at pleasure^ about a quarter of an inch from 
each other. The fish is fixed to either shell by four 
tendons^ by means of which it shuts them close, and 
keeps its body firm from being; crushed by Uny 
shock against the walls of its own habitation. It is 
Ibrnished, like all other animals of- this kind, with 
vital organs, though these are situated in a very ex- 
traordinary manner. It has a mouth furnished with 
two fleshy lips ; its intestine begins at the bottom 
of the mouth, passes through the brain, and makes 
a number of circumvolutions through the liver ; on 
leaving this organ, it goes on straight into the heart, 
which it penetrates, and ends in the anus ; near 
which tKe lungs are placed, and through which it 
breathes,' like those of the snail kind ; and in this 
manner its langaid circulation is carried on*. 
' But the organs of generation are what roost de- 
flerve to excite our curiosity. These consist in each 
muscle of two ovaries, which are the female part of 
its furniture, and of two seminal vessels, resembling 
-what are found in the male. Each ovary and each 
seminal vessel has its own proper canal; by the 
ovary canal the eggs descend to the anus; andtiiere 
also the seminal canals send their fluids to impreg- 
nate them. By this contrivance, one single animal 
sufBces for the double purposes of generation ; and 
the eggs are excluded and impregnated by itseff 
alone. 

As the-rouBcIe is thus furnished vi\G\ a kind of 
'fldf-creating power, there are a few places where it 

• ■ M. Mery, Anat. des Moules d'Etang. 
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breeds tbat it is not found in great abundance. The 
ovaries usually en^>ty tbemselves of their eggs in 
spring, and tbey are replenished in autumn. Fat 
this reason tbey are found empty in summer and (idl 
in winter. They produce in great numbers, as all 
bivalved shell-fish are found to do. The fecundity 
of the snail kind is trifling in compirison to the fer- 
tility of these. Indeed it may be asserted as a gene- 
ral rule in nature, that the more helpless and con- 
temptiUe the animal, the more proliflc it is always 
found. Thus all creatures that are incapable of 
reeistiag Ibeir de^royers, have nothing but tfaeir 
quick muItipltcatioQ for the continuation, of their 
existence. 

The multitude of these animals in some places is 
very :great ; but from their defencelesB state, the 
number of their destroyers are in equal proportion. 
The crab, the cray-fish> and many other animaU, 
are seen to devour them ; but the trochns is their 
most formidable enemy. When their shells are 
found deserted, if we then observe dosely, it is most 
probable we shall find that the trochus has beai at 
work in piercing them. Tb«« is scarcely one of 
them without a hole in it ; and this probably was 
the avenue by which the enemy entered to destroy 
the inbabit^ot. 

But notwithstanding the number of this creature'a 
animated enemies, it seems sttU more fearful of the 
«gitati(H)B of the element in which it resides ; for if 
dashed against rocks, or thrown &r on the beadv 
it is destroyed, without a power of redress. In order 
to guard against these, which are to this animal the 
commonest and the most iatal accidents, although 
it has a power of slow motion, which I shall pra- 
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■•ently describe, yet it endeavours to become sta- 
tionary, and to attach itself to any fixed object it 
happens to be near. Fortius purpose it is furnished 
with a TCry siagolar capacity of binding itsdf 
by a nurobu* 'of threads to whatever object it 
approaches ; aad tbese Reaumur sapposed it spun 
artificially^ as spiders their webs wbidi they fasten 
i^nst a wall. Of this, however, later pbiloso- 
pbers bate ioaad very great reason to doubt It 
is therefore supposed that these threads, which are 
usually called ^ beard of <he mnade, are the 
natural ^owth of ttw aitirad'i body, and by no means 
produced et pleasare. Indeed, the extreme length 
of this beard in some, which far exceeds the length 
of the body, seems impossiUe to be manufmctured 
by the thriMtiag out and drawing iu of tbe tongue, 
with the glutitKnas matter of which the Preach ^hi- 
joso{^er supposed those threads were fonned. It 
48 even foupd to increuBe with the §^wth of the 
auira^ ; end as the muscle becomes larger and older, 
tbe beard becomes longer, and its filaments more 
straug*. Be this as it will, nothiug is more certain 
than 4hat the muscle is fbond attached by these 
tiveads to every fixed ol^ect ; sometimes, indeed, 
for want of sach an olgect, these animals are found 
united to each other ; and though thrown into a lake 
Aq^amtetf, they «Fe taken oat in bunches of many 
together. 

T* hife «tHBe fixed wsting-phuse, where the 
muscle can continue, and takti in its accidental food, 
•Mai lih« state . that this wimal cUofly desires, 

« MBK(eviluBaf,MrlnBawhsliA Miralet. T«iLii.* 
rAcallniipikURoeheUe. 
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Its instrument of motion, by which it contriveii 
to reach the object it wants to bind itself te, is that 
muscular substance resembhng a tong;ue, which is 
found long in proportion to the size of the muscle. 
In some' it is two inches long, in others not a third 
part of these dimensions. This the animal has a 
power of thrusting out of its shell ; and with this 
it is capable of making a slight furrow in the sand 
-at the bottom. By means of this furrow it can erect 
itself upon the edge of its shell ;. and thus con- 
tinuing to make the furrow in proportion as it goes 
forward, it reaches out its tongue^ that answers the 
purpose of an arm, and thus carries its shell edge- 
ways, as in a groove, until it reaches the point in- 
tended. There where it determines to take up its 
residence it fixes the ends of its beard^ which are 
glutinous, to the rock or the object, whatever it 
be ; and thus, like a ship at anchor, braves all the 
agitations of the water. Sometimes the animal is 
attached by a large number of threads ; sometimes 
but by three or four, that seem scarce able to retain 
it. When the muscle is fixed in this manner, it 
lives upon the little earthy particles that the water 
transports to its shells, and perhaps the Besh'of the 
most diminutive animals. Hpwever, it does nt>t fail 
to grow considerably ; and ftome of this kind have 
been found a foot long. I have seen the beards 
a foot and a half ; and of Uiis substance the 
natives of Palermo sometimes make gloves' and 
stockings. 

These shell-fish are found in lakes, rivers, and ia 
the sea. Those of the lake often grow to a very 
large size ; but they seem a solitary animal, and 
are found generally separate from each other. Those 
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of rivers are not so large, but 3'et in greater abun- 
dance; but the sea muscle of all others is perhaps 
the most plenty. These' are often bred artificially 
in salt-water marshes that are overflowed by the 
tide ; the fishermen throwing them in at the proper 
seasons, and there being undisturbed by the agita- 
tions of the sea, and not preyed upon by their power- 
ful enemies at the bottom, they cast their eggs, 
which sooD become perfect animals, and these 
are generally found in clusters of several dozen 
together. It requires a year for the peopling a 
muscle-bed; so that if the number consists of 
forty thousand, a tenth part may annually be left for 
the peopling the bed anew. Muscles are taken 
from their beds from ihe mouth of July to October; 
and they are sold at a very moderate price. 

From this animal the oyster differs very little^ 
except in the thickness of its shell, and its greater 
imbecility. The oyster, like the muscle, is formed 
with organs of life and respiration, with intestines 
which are very voluminous, a liver, lungs, and heart. 
Like the muscle, it is self-impregnated; and the 
shell, which the animal soon acquires, serves it for 
its future habitation. Like the muscle it opens its 
shell to receive the influx of water^ and like that 
animal is strongly attached to its shells, both above 
and below. 

But it differs in many particulars. In the first 
place, its shells are not equal, the one being cupped, 
the other flat ; upon the cupped shell it is always 
seen to rest ; for if it lay upon the flat side it would 
then lose all its water. It differs also in the thick- 
ness of its shells, which are so strongly lined and 
defended, that no animal will attempt to pierce 
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&etn. Bttt tiiongh the oyster be secared fttxn the 
atladu of the small reptiles at ttie bottom, yet 
it often serves as an c^ject to which they are 
attached. Pipe-worms and oUier little animals fix 
their habitation to the oyster's sides, and in this 
manner, continue- to live in security. Among the 
Qumb« of these is a Httle red worm, tiiat is often 
found' upon the ehelt ; which some, from never 
Bceing oysters copulate, erroneously supposed to be 
the male by which their spawn was impregnated. 

The oyster differs from the muscle in being 
utterly unable to change its situation. The muscle, 
as we have observed, is capable of erecting itself on 
an edge, and going forward with a slow laborious 
motion. The oyster is wholly passive, and endea- 
vours by all its powers to rest' fixed to one spot at 
tbe bottom. It is entirely without that tongue 
which we saw answering the purposes of an arm in 
the other animal ; but nevertheless is often attached ' 
very firmly to any object it happens to approach. 
Rocks, stones, pieces of timber, or sea-weeds, all 
seem proper to givc' it a fixture ; and to secure it- 
against the agitation of tbe waves. Nothing so 
common in the rivers of the tropical climates as to 
see oysters growing even amidst the branches of 
the forest-. Many trees which grow along the banks 
of the stream often bend their branches into the 
water, and particularly the mangrove, which chieBy 
del^hts in a moist sitnation. To 'these the oys-- 
ter* hang in clusters, like apples upon the raost- 
fertile tree; and in proportion as the weight of 
the fish sinks the plant into the water, wbere it still' 
continues growing, the number of oysters increase, 
and hang upon the branches. Thus there is nothing 
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that these E^ell-fi^ wtl) oet stick to ; ihey are often 
even found to stick to eacb olJier. This ia effected- 
by means of a g)H« proper to thenwelves, which, 
when it cementSj the joining is as hard as the- 
sheH, and it as difficoHlj broken. The joifiing 
anbstance, however, is not alvrays of glue; but 
the animal grows to the rocks, somenhat like Ae 
muscle, by threads ; although these are only seen to 
take root in the shell, and not as in the musde, to 
spring from the body of the fish itself.* 

Oysters usualfy cast their spawn in May, which 
at first appear like drops of candle-grease, and 
Btidi to any 4iard substance they iall upon. These 
are covered with a shell in two or -three days ; and' 
in three years the animal is large enough to be 
. brought to market. As they invariably remain in 
the places where they are laid, and as they grow 
without any other seeming food than the afflux of 
sea-water, it is the custom at C(^chester, and other 
parts of the kingdom, where the tide settles in 
marshes on land, to pick up great quantities of small 
oysters along the shore, which when first gathered 
seldom exceed the size of a sixpence. These are 
d^osited in beds, where the tide comes in, and in 
two or ttieee years grow to a tolerable size. They 
are said to be better tasted firom being thus ahel- 



[* Oysten and Scallops, it is now known, have a small de* 
gtee of locomotive power. When left by the tide, they open 
their shells to the &1I extent sf the hinge, then shut it quddeqly 
wipi a jerk, by whict) means it rises a little from the ground, 
and is carried to some imall distance. The Scallop will, in this 
manner, lift itself some inches from the ground, and tumble itself 
over till it has regained the sea : it can likewise, ia « calm lea, 
Smt tti«If OB the sur&ce of the water.] 
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tered from the agitations of the deep ; and a mix- 
ture of fresh water entering into these repositories, is 
said to improve their flavour, and to increase their 
growth and &tness. 

. The oysters, however, which are prepared in this 
manner, are by no means so large as those found 
sticking to rocks at the bottom of the sea, usually 
called rock-oysters. These are sometimes found 
as broad as a plate, and are admired by some as 
excellent food. But what is the size of these com- 
pared to the oysters of the East Indies, some of 
whose shells I have seen two feet over ! The oys- 
ters found along the coast of. Coromandel are capa- 
ble of furnishing a plentiful meal to eight or ten 
men ; but it seems universally agreed that Ihey are 
no way comparable tq ours for delicacy of flavour. 

; Thus the muscle and the oyster appear to have 
but few distinctions, except in their shape and the 
power of motion in the former. Other bivalved 
shell-flsh, such as the cockle, the scallop, and the 
razor-shell, have differences equally minute. The 
power of changing place, which some of them 
effect in a manner quite peculiar to themselves, 
makes their greatest difference. The scallop is par- 
ticularly remarkable for its method of moving forward 
upon land, or swimming upon the surface of the 
water. When this animal finds itself deserted by 
the tide, it makes very remarkable efforts to regain 
the water, moving towards the sea in a most sin-, 
gular manner. It first gapes with its shell as 
widely as it can, the edges being often -an inch 
asunder; then it shuts them with a jerk, and by 
this the whole animal rises five or six inches from 
the ground. It thus tumbles any how forward, and 
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' tilen renews the operation until it has attained its 
journey's end. When in the water it is capable 
of supporting itself upoti the surface ; and there 
opening and shutting its shells, it tumbles over 
andovcr, and makes its way with some celerity. 

. The Pivot, or Razor-shell has a very different 
kind of motion. As the former moves laboriously 
and slowly forward, so the razor-shell has only a 
power of sinking point downward. The shells of 
this . animal resemble nothing so much as the haft 
of a razor ; and by this form it is better enabled to 
dive into the soft sand at the bottom. Alt the 
motions of this little animal are confined to sinking 
or rising a foot downwards or upwards in the sand^ 
for it never leaves the spot where first it was planted. 
From time to time it is seen to rise about half 
.way out of its hole ; but if any way disturbed, 
it .sinks perpendicularly down again. Just over 
tbe i^ce where the razor buries itself, there is a 
stnall hole like a chimney, through which the ani- 
.mal breathes, or imbibes the sea-water. Upon the 
desertion of the tide, these holes are e&sily distin- 
^ished by the fishermen who seek for it; and 
Uieir, method of enticing the razor up from the 
depth of its retreat is by sprinkling a little sea-salt 
upon tbe hole. This, melting, no sooner reaches the 
Zfaoi below than it rises instantly straight upwards, 
and shows about half its length above the sur- 
face. This appearance, however, is instantaneous ; 
Itnd if the fisher does not seize tbe opportunity, the 
razor bqries itself with great ease to its former 
depth- There it continues secure ; no salt can 
alliire it. a second time; but it remains unmo- 
lested, unless the. fisher will be at tbe trouble 
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of digging it out^ sometimes two feet below the 

surfoce. 

Such are the minute differences between bivalved 
sbell-fish ; but in the great outlines of their naton 
they exactly resemble each other. It is particularly 
in this class of shell-fish that pearls are found in 
greettest abundance : and it is in the internal parti 
of those shells that are of a shining silvery colora 
that these gems are usually generated ; but die 
pearl is also found to breed as well in the muscle or 
the scallop as in the oyster. lo fact it is found 
in all bivalved shells, the insides of which resem- 
ble that well-known substance called mother-of- 
pearl. 

Whether pearls be a disease or an accident in 
the animal is scarcely worth inquiry. The eom- 
mon opinion is, that they are a kind of calcuIODB 
concretion in Uie body of the animal, somewhat 
resembling a stone in the bladder, and are conse- 
quently to be considered as a disorder. It is said, 
in contirmation of this opinion, that those coaBtB 
upon which pearls are tished are very unhealdtyi 
and therefore most probably oysters share the ge- 
neral influence of the climate ; it is also added, that 
those oysters in which pearls are found are alwffjv 
ill-tasted, which is a sign of their being iinaoaad; 
and lastly, it is asserted that the pearl gtows sorae- 
times so big as to keep the shells of tbe snimal (toik 
■hutting, and that thus it dies by being exposed., ft 
is easy to see tbe weakness of these assertions, wbitib 
seem neither true nor amusingi To answer ihem in 
their Own way, if a stone in the bladder be a elisor' 
der, a atone in the stomach of ^n ostrich is a beh^, 
and so it may be in the sheU of an oyster. Ijf Ok 
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^hores where the pearls are fished be unwholesome 
to man, that, instead of being diEadvanta^ous, U 
80 much the more lucky for the oyster. If the 
pearl oysters are the worst tasted^ so are kites and 
ravens among birds ; and yet we know that they 
are healthy and long-lived animals : if the oyster 
had ever its shell kept asunder by the pearl within 
it, tirat . would be a disease indeed ; but this in 
reality never happens ; for the oyster that breeds a 
targe pearl always breeds a lai^e shell, and the shell 
itself indents to receive its impression. The pearl 
upon the whole seems bred from no disorder in the 
animal, but accidentally produced by the same 
matter that goes to form the shell. This substance, 
which is soft at first, quickly hardens; and thus, 
by successive coats, layer over layer, the pearl 
acquires its dimensions. If cut through it will be 
found to consist of several coats, IHce an onion; and 
sometimes a small speck is seen in the middle, upon 
which the coats were originally formed. 

All oysters, and most shell-fish, are found to con- 
.tain pearls ; but that which particularly obtains the 
Dame of the peari oyster, has a large strong whitish 
shell, wrinkled and rough without, and within 
.smooth and of a silver colour. From these the 
mother-of-pearl is taken, which is nothing more 
than the internal coats of the shell, resemMing the 
.pearl in colour and consistence. This is taken out 
,and shaped into that variety of utensils which arc 
found so beautiful ; but the pearl itself is chiefly 
prized ; being found but in few oysters, and gene- 
rally adhering, sometimes making a print in the 
. body of the shell, sometimes at large within the 
. substance of the fish. 

B 2 

n,gN..(jNGoogle 



214 A HISTORY OF 

; 'There are a great number of pearl fisheries iti 
America and Asia ; but as pearls bear a worse price 
than formerly, those of America are in a great 
measure discontinued. The most famous of all the 
Asiatic fisheries is in the Persian Gulph, near the 
Isle of Bahren. There is anotlier between the 
coast of Madura and the Island of Ceylon ; and 
there was a third on the coasts of Japan : hut ai 
these noble islanders have a contempt for jewels, 
and an abhorrence for such Europeans as come in 
pursuit of themj that fishery, which is thought to 
be the most valuable of all others, is discontinued. 
The diving business is now carried on only in those 
€»untries where the wretchedness of one part of 
mankind goes to support the magnificence of the 
other. 

The chief fishery, as was said, is carried on in 
the Persian Gnlph, and the most valuable pearia 
are broughtfrom thence. Thevalue of these jeweh 
increases not only iti'ppoportion to their size, but 
also theii" figure and colour ; for some pearls are 
white, others are yellowish, others of a lead coloor; 
and some affirm they have been found as black as 
jet. What it is that gives these different tinctures 
to pearls is not known ; Taverner ascribes it to their 
lying two or three weeks upon the shore after the 
oyster is taken ; Reaumur thinks it proceeds fTom 
the colour of that part of the fish's body upon 
which the pearl lies. It is most probable that this 
colour proceeds, like the spots frequently found on 
the internal surface of the shell itself, from some 
accident while the pearl is growing. 

The best coloured pearia and the roundest are 
brought from the East ; those of America are nei- 
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ther 80 white nor bo exactly oval. All pearU how- 
ever in time become yellow ; they may be consi- 
dered as an animal substance converted into a stony 
hardness, and, like ivory, taking a tincture from the 
air. They have been even found to decay when 
kept in damp or vaulted places, and to moulder 
into a substance scarce harder than chalk. When 
the daughters of Slilicon, that were both betrothed, 
one after the other, to the emperor Honorius, were 
buried, much of their finery was also deposited 
with them in the same tomb. In this manner they 
remained buried for above eleven hundred years, 
till the foundations of the church of St. Peter were 
laying. Their tomb was then discovered, and all 
their finery was found in tolerable preservation 
except their pearls, which were converted by time 
and damps into a chalky powder. 

The wretched people that are destined to fish for 
'pearls, are either Negroes or some of the poorest 
,of the natives of Persia. The inhabitants of this 
country are divided into tyrants and slaves. The 
divers are not only subject to the dangers of the 
deep, to tempests, to suffocation at the bottom, 
to being devoured by sharks, but from their pro- 
fession universally labour under a spitting of blood, 
occasioned by the pressure of air upon their lungs 
in going down to the bottom. The most robust 
and healthy young men are chosen for this em- 
ployment, hut they seldom survive it above Stc 
or six years. Their fibres become rigid ; their 
eye-halls turn red ; and they usually die consump- 
tive. 

. It is amazing how very long they ere seen to cod^ 
tiuue at the bottom. Some, as we are assured. 
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have been kaovrn to continae three quarters of an 
hour unfler water without breathing ; and to one 
unused to diving, ten minutes would suffocate the 
strongest. Whether from some effort the blood 
bursts the old passage which it had in the fcBtus, 
and circulates without going through the lungs, it 
is not easy to teH ; but certain it is that some 
bodies have been dissected' with this canal of com- 
munication open^ and these extraordinary divers 
may be internally formed in that manner. 

Be this as it may, no way of life seems so labo- 
rious, 80 dangerous, or so painful. They fish for 
pearls, or rather the oysters that contain them, in 
boats twenty-eight feet long ; and of these there are 
sometimes three or four hundred at a time, with 
each seven or eight stones, which serve for anchors. 
There are from five to eight divers belonging to each, 
that dive one after another. They are quite naked, 
except that they have a net hanging down from the 
neck to put their oysters in, and gloves on their 
bands to defend them while they piek the oysters 
from the holes intherocks; for in this manner alone 
can they be gathered. Every diver is sunk by means 
of a stone, weighing fifty pounds, tied to the rope 
by which he descends. He places his foot in a 
kind of stirrup, and laying hold of the rope with his 
]eft hand, wiUi his right he stops hia nose to keep 
in his breath, as upon going down he takes in a 
very long inspiration. They are no sooner come 
to the bottom, but they give the signal to those 
-who are in the boat to draw up the stone ; which 
done, they go to work, filling their net as fast sis 
they can ; and then giving another signal, the boats 
above pull up the net loaded with oysters^ and 
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diprtly after the direr himself, to take a new in- 
spiration. They dive to the depth of fifteen fathoms^ 
and seldom go deeper. They generally go every 
morning by break of day to this fatiguing employ- 
mentj taking the land-wind to waft them out to 
sea, and returning with the sea-breeze at night. 
The owners of tbe boats usually hire the divers, and 
the rest of the boat's crew, as we do our labourers, 
at so much a day. All. the oysters are brought 
on shore, where they are laid in a great heap till 
the pearl fishery is over, which continues during the 
months of November and December. When op- 
portunity serves, they then examine every oystef, 
and it is accidental whether the capture turns out 
advantageous. Indeed no human being can wish 
well to a commerce, which thus chains such a 
number of fellow-creatures to the bottom, to pluck 
up a glittering mouldering pebble. 



CHAP. VII. 



Of MuUivdlve Shell-Jish. 

M ULTIVALVE Shell-fish may be considered as 
animals shut up in round boxes. 'J^o view their 
tiabita(i(Hts externally, one would be little apt t(> 
consider th«in as tbe retreats of living citatures ; and 
irttU less to suppose that spme of them carry their 
lliiHMB with a t<^rafa|l6 share of swiftness, so as to 
«i(9pe thejr i^rauen. Qf these there are princi- 
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pally two kinds'; such as move, and such as. are 
stationary : the first are usually known in our cabi- 
nets by the name of sea-eggs ; the others are as 
often admired, from the cavities which they scoop 
out for their habitation in the hardest marble. 
The first are called by naturalists. Echini, or Ur- 
chins; the latter are called Pholades, or File-fish. 
Of both there are several sorts ; but, by describings 
these two, we shall have a competent idea of all 
the rept. 

On a slight view, the sea urchin may be com- 
pared to the husk of a chesnut ; being like it rounds 
andVith a number of boney prickles standing oat 
on every side. To exhibit this extraordinary animal 
in every light — if we could conceive a turnip stuck 
full of pins on every side, and running upon these 
pins with some degree of swiftness, we should have 
some idea of this extraordinary creature. The 
mouth is placed downwards ; the vent is above, the 
shell is a hollow vase, resembling a scooped apple ; 
and this filled with a soft, muscular substance, 
through which the intestines wind from the bottom 
to the top. The mouth, which is placed lAidermost, ' 
is large and red, furnished with five sharp teeth, 
which are easily discerned. The jaws are strength- 
ened by five small bones, in the centre of which 
is a small fleshy tongue ; and from this the intes- 
tines make a winding of five spires, round the in- 
ternal sides of the shell, ending at top, where the 
excrements are excluded. But what makes the 
most extraordinary part of this animal's conforma- 
tion, are its horns and its spines, that p^oint from 
every part of the body, like the boms' of a snail, 
and that serve at once as leg;s to move upop, u 
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arms to feel with, and aa instruments of capture 
and defence. Between tbese horns it has alaospiaes. 
that are not endued with such a share of motion. 
The spines and the horns issue from every part of 
Ha body ; the spines being hard and prickly ; the 
horns being soft, longer than the spines, and never 
^een except in the water. They are put forward 
and withdrawn like the horns of a snail, and are hid 
at the bases of the spines, serving, as was ' said be- 
-fore, for procuring food and motion. All this ap- 
paratus, however, is only seen when the anitnal is 
liunting its prey at the bottom of the water; for, 
a- few minates after it is taken, all the horns are 
withdrawn into the body, and most of the spines 
drop off. 

It is generally said of insects, that those which 
have the greatest number of legs, always move the 
slowest : but this animal seems to be an exception 
to the rule; for though furnished with two thou- 
jMnd spines, and twelve hundred horns, alt serv- 
ing for legs, and from their number seeming to 
-impede each other's motion, yet it runs with some 
-share of swiftness at the bottom, and it is some- 
times no easy matter to overtake it. It is often 
4aken upon the ebl>, by following it in shallow 
water, either in an ozier basket, or simply with the 
hand. Both the spines and the horns assist its 
jnotion ; • and the animal is usually seen running 
with the mouth downward. 

Some kinds of this animal ere as good eating as 
the lobster ; and its eggs, which are of a deep red, 
are considered as a very great delicacy. But of 
otiierB the taste is but indifferent ; and in alt places 
except the Mediterranean, they are little sought for, 
Mcept as «b}ecU of curiosity. 
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Very different in motion, tbougb not mudi dif- 
ferent in shape, from these, are the Acorn Shc^l-fish, 
the Thumb-footed Shell-fish, and the Imaginary 
Barnacle; These are hxed to one spot, and appp^r 
to vegetate from a stalk. Indeed, to ai) inaUen- 
(ive spectator, each actually seema to be a kind of 
fitngtu that grows in the deep, destitute (^ anin»] 
life as well as motion. But the inquirer will soob 
change his opinion, when he comes to obsfirre tbi$ 
mosfaroom-like figure more minutely. He will then 
see that the animal residing within the shf^ has 
not only life, but some degree of vpmciousneas ; 
that it has a cover by which it opens and shut* it^ 
shell at pleasure ; Uiat it has twelve long crooked 
arms, fumisbed with hair, which it thrusts fordi for 
its prey ; and eight smaller, which are generally 
kept in the shell. They are seen adhering to every 
substance, that is to be met with in the ocean ; 
rockis, roots of trees, strips bottoms, whales, lol^ 
sters, and even crabs ; like bunches of gmpte, eluag 
to each other. If is amusing enoogb to behold 
their operations.^ They for some time rem^ mo- 
tionless within their sheQ ; but when tt^ sea isxMlRi, 
they are seen opening the lid, and peeping abotit 
them. They then Uirust out their long neck, UkA 
iiound them for some time, and then abruptly retdreat 
back into their box, shut their lid, and luXk iA 
darkness and security. Some peopte eat tlvm ;' b«i 
they are in no great repute at the tables of tiiue 
luxurious, where their deformed figure would be no 
objection to their being intrqduced. 

Of all animals of the ^lelly tribe, the Pholades 
are (be most wonderful. From their great powers 

* Aaderson's. History of Onenlsiid. 
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of penetration, compared with their apparent im- 
becilityj they justly excite the aBtonishioent of the 
curious observer. These animals are found in dif- 
ferent places ; sometimes clothed in their proper 
shell, at the bottom of the water; sometimes con- 
cealed in lumps of marly earth ; and sometimes 
lodged, shell and all, in the body of the hardest 
marble. In their proper shell they assume different 
fig;ure8 ; but, in general, they Somewhat resemUe 
a muscle, except that dieir shell is found actuaHy 
ootnposed of five or more pieces, the smaller v^vea 
serving to close up the openings left by the 
irregulBr meeting of the two principal shells. But 
tlidr penetration into rocks, and their residence 
there, makes op the most wonderful part of their 
Iiistory. 

This animal, when divested of its shell, resem- 
bles a roundish, soft pudding, with no instrument 
that seems in tbe least fitted for boring into ston^, 
or even penetrating the softest sufoslances. k is 
fitrnisbed with two teeth indeed ; but these are 
placed ih such a situation as to be incapable of 
toncbing the hollow sariiace of its stony dwelling : 
it has also two covers to its shell, that open and 
shut at eiUier end ; but these are totally unservice- 
able to it Qs a miner. The instrument with which 
it performs all its operations, and buries itself in 
the hvdest r<>cks, is only a broad Seshy substance, 
«omewhat resembling a tongue, that is seen issuing 
from ibe bottotn of its shell. With this soft, yield- 
ing instrument, it perforates the most dplid mar- 
l>Ies 1 and having, while yet little and yoang, ida'de 
iU V^y by a very narrow entrance, into Uie substance 
of the stone, it then begins to grow bigger, and thus 
10 enlarge ite apartment. 
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The seeming unfitness, howeverj of tliia animal 
for penetrating into rocks, and there forming an 
-babitation, has induced many philosophers to sup- 
pose that they entered the rock while it was yet 
in a soft fitatq, and from the petrifying qiiality of the 
water^ tliat the whole rock afterwards hardened 
around them by degrees. Thus any penetrating 
quality, it was thought, was unjustly ascribed to 
-them, as they only bored into a soft substance, 
that was hardened by time. This opinion, how- 
ever, has been confuted, in a very satisfactory man- 
ner, by Doctor Bohadsch, who observed, that many 
of the pillars of the temple of Serapis at Puteoli, 
were penetrated by these animals. From thence 
ihe very justly concludes, that the pholades'must have 
pierced into them since they were erected ;. for no 
workmen would have laboured a pillar into form, 
Jf it had been honey-combed by worms in the 
quarry. In short, there can be no doubt but th^ 
the pillars were perfectly sound when erected ; and 
that the pbolades have attacked tbero, during the 
time in which they continued buried under water, 
by means of the earthquake that swallowed up 
(he city.* 

Prom hence it appears diat, in all nature, there 
is not a greater instance of perseverance and pa- 
tience than what this animal is seen to exhibit. 
. Famished with the bluntest and softest auf er, by 
sk>w successive applications, it efects what other 
animals are incapable of performing by force ; pene- 
trating the hardest bodies only with its tongue. 
When, while yet naked and very small, it has 
effected an entrance, and has' buried its body in tb« 

* Bohadsch de Animalibua Marinii, p. 153. ■ 
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itone, it there continues for life at its ease ; the sea- 
water that enters at the little aperture supplying it 
with luxurious plenty. When the animal has taken 
too great a quantity of water, it is seen to spurt 
it out of its bole with some violence. Upon this 
seemingly thta diet^ it quickly grows larger, and 
soon finds itself under a necessity of enlarging its 
habitation and its shell. The motion of the pho« 
las is slow beyond conception ; its progress keeps 
pace with the growth of its body ; and, in propor- 
tion as it becomes [larger, it makes its way farther 
into the rock. When it has got a certain way in, it 
Iben turns from its former direction, and hollows 
downward ; till, 'at last, when its habitation is com- 
pleted, the whole apartment resembles the bowl of a 
tobacco-pipe ; the hole in the shank being that by 
which the animal entered. 

Thus immured, the pholas lives in darkness, in- 
dolence, and plenty; it never removes from the 
narrow mansion into which it has penetrated ; and 
seems perfectly content with being inclosed in its 
own sepulchre. The influx of the sea-water, that 
enters by its little gallery, satisfies all its wants; 
and, without any other food, it is found to grow 
from seven to eight inches long, and thick in pro- 
portion. 

But they are not supplied only with their rocky 
habitation ; Ijiey have also a shell to protect them : 
this shell grows upon them in the body of the nx^, 
and seems a very unnecessary addition to their de- 
fence, which they have procured themselves by art. 
These shells take different foims, and are often 
composed of a different number of valves ; some- 
times six ; sometimes but three ; sometimes the 
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shell resembleB a tube with holes at either ead, one 
for the mouth, and the other for voiding the excre- 
ments. 

Yet the pholas thus shut up, is not so solitary an 
aniiusl as it would at first appear j for thctugh it is 
immured in its hole, without egress ; though it is 
impossible for the animal grown to a great size, to 
get out by the way he made in, yet many of tU's 
kind often meet in the heart of a rock, and, liki» 
miners in a siege, who sometimes cross each other^s 
galleries, they frequeDtfy break in'Upoo eadi other's 
retreats. Whether their thus meeting he the vfork 
of Accident, or of choice, few can take upon them 
to determine ; certain it is, they are mo^t commonly 
found in numbers in the same rock ; and sometimes 
above twenty are discovered within a few inches 
of each other. 

As to the re&t, this animal is found in greatest 
nambers at Ancona, in Italy ; it is found along the 
shores of Normandy and Poitou, in Prance ; it .v 
found also upon some of the coasts of Scotland : and, 
in general is considered as a very great deUcacy,. at 
the tables of the luxurious.* 

[* Most of these animals contain a pho^horescent flini^ of 
great splendour and brilliancy in the dark, and which illu- 
minates whatever it touctfes, or happens to fall upon. They 
are generally on lockj shores, with a bed of sand, just below 
hi^ water mark, with their heads a tittle lifted above the surface, 
by which they may be easily drawn from their holes.] 
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CHAP. I. 

<^f Frogs and Toads in general. 

J.P we emerge from the deep, the first and most 
obriouB class of amphibious animals that occur upon 
land are frogs and toads. These^ wherever they 
reside^ seem equally adapted for living upon knd 
and in the water, having their hearts formed in 
such a manner as to dispense with the assistance of 
the langs in carrying on the circolation. The frog 
and the toad therefore can live several days under 
iwterj withoatany danger of auffocatioa; tbey want 
-bat little air at the bottom ; and what is vranting 
i« sapplied hy lungSj like bladdersj which are 
^neiitlly distended with wind, end answer all the 
^urpwes <tf a reservoir from whence to breathe. 

To describe the form of animals so well known 
WQ^U be saperflttons; to mark those differences 
that distinguish them from each other may be ne- 
lU^ftai^i The frog naoves by leaping; the toad 
'cnmlB f^sttgiMte grdvod : tbe frog is tngeneryliteBB 
M»n tiie tORd ; it* colour is bri^^i and with ^ 
nottfittlsbedflBdaoO^ Uie toad ig brown, rough, 
.aodi^y. The frog n Vgbt and a^the/aiKt iu 
Jltilyreon^pMUiwljr $Biril ; the tdad in slow, pwote, 
AmliibeaimUs.of'bsdaping. Theihog, whew taken, 
-iB0btei»tiit«rif4O0r;ift jhaiKQ a lump on its imk^ 
'«b»'lfw<fei'.bftefc: is oiE^it ajid oten. Thefr int«B- 
Jl^j)a«tti!aK rteteif^^BBae, «M3ept that thfilutiSP 
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of the toad are more compact than those of the 
frog : tbey have fewer air-bladders, and of coDse- 
qnence the animal is leas fitted for liring under 
water. Such are the differences with respect to 
figure and conformation ; their habitudes and man- 
ners exhibit a greater variety, and require A separate 
description. 



Of ike Frog, ofuf tte Varieties. 

J. HE external figure of the Frog is too well known 
to need a description. Its power of taking large 
leaps is remarkably great, compared to the bulk of 
its body. ■ It is the best swimmer of all four-footed 
animals ; and Nature hath finely adapted its parts 
'for those ends, the arms being light and active, the 
legs and tiiighs long, and furnished vrith very strong 
muscles. ' 

If we examine this animal interoaUy, we shall 
find that it has a very little brain foi'toiwe ; a very 
wide swallow ; a stomach seemingly ismall, but ca- 
pable of great distension. The heart in the frog, 
as in all other' animals that are titily amphilubas, 
has but one ventricle ; bo that the blood can cif- 
-culate without the Bsaistance of the IabgB> ffhileit 
■ke^s under water. The lungs resemble a inimber 
-of Btndll bladders joined togedier, like tb(j cells of 
'« Itimey-comb :. tbey are connected to Aie baick 
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b; imicles/aQd can be distended or exbaasted at 
tbe aoimal's pleasure. The male has two testiculi 
lying near tbe kidnies; and the female has two 
orarieSj lying near the same place : bat neither 
male nor' female' have any of the external • instru- 
ments of geDeration ; tbe anas serrin^ for that pnr- 
poseinbbth. Such are the most striking peculi- 
arities in the anatomy of the frog ; and in Uiese it 
agrees with tbe toad, the lizard, and tbe serpent. 
They are all formed internally pretty much in the 
same manner, with spongy lungs, a .simple heart, 
and are : destitute of the external instruments that 
serve to continuethe kind. 

Of all those who have given histories of the frog, 
M. Raesel, of Nuremberg, seems the most accurate 
and entertaining. ~ His pktes of this animal are well 
known ; bis assidnity and skilfiilness in observing 
its manners are still more deserving our esteem. 
Instead, therefore, of fdlowiagany other,-! will fake 
lum for my guide; and though it be oat of my 
power to amuse the reader with his beautiful designs, 
yet there will be sogie merit in transcribing his . 
history. 

The Common Brown Frog b^ns to couple early 
in tihe season, and as soon as the ice is thawed 
frooi; the stagnating waters. In some places die 
cold protracts their ^ntal appetite till April ; but it 
geneiaHyb^tna about tfae'raiddle of March. The 
mide is usually of a greyish brown odiour ; the 
femal^'is more itelining to yeUow, speckled with 
browB. When they eouplc, thecojoars of both ara 
peaniy jdihe on the back ; btai as they change their 
diins.almost'every. eighth day, tbe old one fsUin^ 
off ia><he form of mucos, the mafe grosrs yelloweCi 
s 8 
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iiid the temaie more btown. In the oiidM tM- 
Mins Bhd legs are moch strmger than in tbfr 
females; and at tte time of cdv^ing, Ibey tarft 
apon thftir thumbi^ a kind of fleidiy eicreaeeiwe> 
which they fix firmly to the breast of tke femUe. 
This Linnaeus supposed to be the nralc tnstninHint 
of generation ; bat, by closer in^ctition, H is ftmnd 
^1y of Hervice in holding the femide in a more tititt 
elnlmice. It hiay be cat off, and the hnpr^gnation 
continue animpaired : it Is sometimei feand in the 
opponte sex ; - and some of Ae males are fbond 
Entirely irithont it : however, when it is art off> 
the male cannot bold thie fiimale as strongly as 
before. 

The Beit couple omly once a year ; and tbcfr con- 
iinne united sonietintes for fow days i0g«th<)r. At 
this time they both have tb«r bcSca greafly fwdn ^ 
that of the female being MeA wi4i eg^ : the nal» 
having die skin of the whole body disteivd^ wiA 
a limpid water, which ia qected in inpregnatiob. 
As sooii as iSxa male has leaped upon ifae female^ 
he throws bis fore legs roond^er breast, and d<ttcif 
them so firmly that it is impossible with the naked 
hinds fo loose tiiem. The mric chnpa bis fingers 
fcetweeh eadi cither, in the same manntr as peo* 
pie wheti Aey are praying; the fiMHnbs press 
With their tfaidcCst dides against the breasl of 0» 
female; and though she sbdald sbvggle evu aa 
miicb} no^ng can iitdnee him to Idt go bis boidt 
The grasp seems inTolaatuy and conTnlsive ; they 
cennol be easily torn asunder; and fMey awim, 
creep, and live unit«d for loate days vtri^ttasMty, 
tiU the female has shed ber spawn, whidi at length 
sihe doM alaiost in an instant But hotr tte iai* 
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fr«gatftioD H perfonwtl witiiDttt any ai^iareiit in* 
-ntniattnts of genereti^ii) has kug beea an object 
ftf inqttiry ; and aUlI contiira«a in i^reat obscqrity, 
To iq¥esUgat» Uie diffiralty w car«ftil|y as pos^U^. 
wr German philgsopb^ continued to e«Ataia« Uieir 
awtwJ 'Congreas for three years togBtbepj and availed 
}lin»e)f<tfaUtlwti^t« tint (he knifed or a^tlo^^ 
could Ainiufa. 

After having chosen tw^ve coui^e of frogs that 
«rere ^w joined to ouh other, and having plaeed 
tach ceHi^ in a gtastvewel wiih vriUer, he scarcely 
kt tbeiB oat of his sight day or night, and even 
mt ^1 tvD nights toge^a to exajjaine their op«r 
rations. The first day he oimnei no^ng that 
498i^ed ftmailL ; but the seoond Ihey b^o to be 
«git«A«d tBoie than before; tbe males niade n. 
mwfi soqiewrbat resembling the grootiog of a he^; 
tk« fiwraaly only kept nnbing fuid riuag in the 
abater. 

Th0 aale o£ the first couple igected the humidity 
■itb ^Hiich his body was swollen, by which the 
watiet in the glass was made muddy ; and he soon 
efler qtulted the female. Oar. philosopher contir 
euied for. twelve hours to observe whether the fejQaale 
madd caM her spawn ; but finding her tardy, he 
disseoted.both her and the male : in the latter, the 
^BTfMlJc vess^ wese quite empty, as might na* 
(orally have been supposed; batforthefemalej htx 
■pasva still remained in her body. Upon its being 
extcactfidj and put into water, it perished vrithovt 
prodnchig any animal whatever. From hetice h^ 
jnsdy eoQcloded, that it required that the egg? 
ahoidd be f^led from the body of the &p»Ie 
faeliEwe they co^ ^ at all prolific, la another pair 
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the male quitted the female^ who did not ejeiA her 
■pawn tiU sixteen dtys after ; and these, like tbe 
former, came to nothing. Bat it was very diflfereot 
with some of tbe rest. The females ejected their 
spawn, while tbe mde stiU remained in bis sti^on, 
and impr^nated the masses at different ioterrals 
as they fell from ber ; and these a\\ broagfat forth 
animals in tbe usual course of geDeration-. - - From 
these obserrations it was easy to infer, tb&t the 
female was imiH-egnated -neitber by the montii; tm 
some philosophers imagined, nor by the excrescence 
at the thumbs, as was the opinion (tf LionseuB, ■ bnt 
by the insporsioD of tbe male seminal flaidupii|tfdM 
Dggs as tiiey' proceeded from the body. - 

A sing^ female produces from six to elerea Am^ 
dred egigs at a time; and, in general, she tbrbin 
them all out together by a single eff«rt ; ttw a g h 
sometimes- i^e is an hour in;performing.-tUiibiBk. 
While she is thus bringing forth, it may be obsorve^ 
that the male acts the part of a midwife, and pro- 
motes the expulsion of the eggs by . working witli 
his thumbs and compressing tbe femak's-botfyoMK 
closely. Tbe eggd, which were- compressed in' tbe 
wombj upon being emitted, expand tbemselres into 
a round form, and drop to the bottom of the water, 
while the male swims off, and strikes with his anna 
4S usual, though they had contiuoed soIOBgnia 
state of violent contraction. 

The egg, or little blade globe, whidi prodoces a 
tadpole, is surrounded witii two. different kinds o( 
liqnor. That wfaich immediately surroands tbe 
^obe is clear and transparent, and contained in its 
proper membrane; that which surrounds the. whole 
is muddy and mucous. The tran^arent liquor s 
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for Ifae ttouriebment of the tadpole fcara time to 
tHoe; and aafwerslbeianie purpoies that the white 
<tf the egg docB to birds. The tadpcries, wbeatblf 
meabmBe » broken, anefouod to adhere with their 
Bioo^ to. pait of it ; and wben they get free, they 
immediately sink to the bottom of the. water,- never: 
beii^ aUe to get to the top afler; whUe they contihtte 
m their tadpole form. 

Bat to retum-^when the spawn is : emittol uid- 
iapregnat^ by the male, it drop», ai was said, to 
te foottMB, and tb«re the white quic^y and tea-. 
nbljr incfcases. The eggs, which daring the fbor' 
first hours saGfer no pa-ce[^iUe diange,. begin tben> 
to enlarge apd grow.lighter ; by lilhicfa. means, thc^- 
mottDtto:tiie sar&ce.of the water. j At the end of- 
ei^ honrsj the. white in whidt (hey swim grows, 
tiiiakar, :Uie c^^ l«e their bla<^nen, and, as tbey 
Mt U ra aaB in siKe, smuevdiat of Aeir uphericaL form» 
; .The twenty-first day the e^ is seen to ciperi a 
UMle on one side, aiid the beginning of a tail to peep 
wM, whkfa becMnea more and more : dirtidct every 
Say. The thirty-ninth day the little animal begins 
toi have- motion ;. it moves at intervals its tail; and' 
it is perceived that the liquor in which it is cv- 
esmfosiBd, senles'it for ndarishraent. In two days 
more, some of these little creatarea fall to the 
bottom ; while oUiers remain swimming in the 
flttid around tbem, while their vivacity and motion 
is. teen to increase. Those which fsd) to the bottom 
remain there tiie whole day ; but having lengthened 
themselves a little, for hitherto they are doubled ttp, 
they mount at intervals to the mucus which Uiey 
bad quitted, and are seen to feed upon it with 
great vivacity. The ne^ day they acquire Iheic 
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tadpi^ form, ia thane dajtt- dmi* tinif are 'fen-'' 
ceivcd to luere Iwo Itttle ifinaga), that mm as £■■> 
bedce^ the head; aod these in fe«r tfaijs aficr> 
siraiAe a more pcafcct fom.. B 'h Ibnt (dm tet 
tbey aie aaeh V> ^Md very ^leedfly -vpoii' the pMMt*. 
weed with wfaidi they atw to be anppiiBd-^ and, 
itufiag dreir Cornier food, tfa tfak (bt^ contioae to 
subsist till they arrive at maturtty. Whea tittf' 
dome to be aiocty'^two days tM, 'tw« stMU«&*t are 
Mfea bepmring: tobBTg;e(ni-ne«r tike tail; mri-ljbe 
htaii ^pean t)> be separate foon the boif^ Tim^ 
iKxtday, tbeifegiarvcoiwid^ahly e«lanrg«d;< low 
days after timy liefiMe ^ < v^etable foed^ dn» 
tnpalh apyean.^r«Hhed witht le^;)' mpi tboit 
hinder-Je^i Ae conpletaly f«risad::':^I« tftt^^di9■ 
more the anna aw eomp^etely pfiodaoed ; uid ^nt^ 
t^Ifreg is eve^ wivf pe«fSact;>'i«ci^'tfaitie:«liiil 
canttAuas to dvry tiK-tail. la>Ai8'aM>si«n^H)H--tlN> 
antras^j iwtembtingatDaca bofhia ftog andd VnaM, 
iv'^se^i frtifdentty rising U the. sarfaMej nDt-:4ci 
tal»food3kiit<to bmatfae. la thisstsleitoMUiiuMa 
far- aboat «K or eight hoars.; aqdUieii <Qietni 
dmpping off by degrees, tbe- aainial:app<ttra in'itt 

HKot perfect Ibnn.l^ > 

' 3%in the frog, i* lets tiian.a day, hivlngickM|^ 
its figure, u seea to change its appetites sdso.' :Sa 
eiJEraordpiaryis ^is tiwfisfonnatltni, 'ddttfac dboAM 
ied apoB so gteedilybat a'icff'dayi Ikafoii^'B bow 

<{* tke tedpole ia^ iuntfahed whh a mdl tubs ^wmlL-lba 
Itf^rjaw, which apu as a lupkier, «># Jiy ■mtaes ^ tMMf^rO 
«an 8t pleaaare attach itself to the under amfape, of s^ij^tN 
plaote: from these plaots it can also Buspecd Ttself, when yerj 
yofiBgihy hUdA of glutinous thread, in the samemRnnet asspi^ 
jdttsdn^ fnun the c^iDgto the grsimil.^ 
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«Mnfy if^Mted ; lifr wbi^ enq starve if M^tplieft 
<Hiid» no athec' Ai Haov as the fmimal ac<]a^M 
|lff<per&ct «tet«, ftott having M of on vegeteUes H 
iNMOffMft-ofimiwWQBj Mid t>*M e'ntiiiriy »pon wotnoB 
MMl^inMcU. Bat«i4iis«miter oMiaot MppfytliieMt 
it'll eMlgecl 40-qait ite native eleiaeMviiids^ I'm 
food apon land, where it lives bjr hvttting wionBi 
in4'1AUag iMeob by .tarpnse. At fint. beings 
leeUe^aBd anBUB <to bear tbe warfnth of tfaenin; 
itltt^M-atnong IhmIim «nd u«ider BtMCfl ; botiv^ 
4 ^owtei comes: to ne^nh the «ai<b, then , the 
Wh^MDlttto^are seen tq qnjt their retreftts>4f| 
ionler .tei^t^j' the givtefal bamtdity. Upon nauly 
« ipMi m ig <be ggoBndW seen perffet% Uacftsnad 
«ftdKib4ir «ivmbM»[i teideluutii^ for prc^, and 
some seeking amae i/Msimgi^aom, Bnm:.^ 
«n^ad*lhatf«ffei dnfiiieb oci»fiioM, sone iia^ bien 
iMJBUd^ ihinkilbat these atUiMls we|tt gmented 
«|i:tl)q'*]«ad% «dd thai skomHid down dn .tbA , 
«paik >Bat liad t^/like Deibam; tnc^d Hujpi la 
Ibviimrtl foOi Ifaey w«u1d h^ve found eat a bettet 
«Bbttdn.fiir.tto difilculty. - ' ? I 

: 0Phe'{r«)^4nslfartbeiM8t|partoataf Ae watcej 
iHitJMthen^iKcald'nightB beginitoset H^ tit ntaiaa 
io.iit rnatiilc ciiDMnt, albr^a «^00Mi^ sta^nadi 
mtsR, '^vlierejt-oan H^ivitfaoiitidaager cbnioe^^ai 
tbe'-t|Mem. In 'dni manner, k-ieoBtituMs 4ovpii^ 
er with.' b«t v«7 tt(& mottod, idl the vrinter : hke 
tile nit «( Qw domunt racej it leqnires no food t 
and the circnkUtut -is slcmily oariried on without anj 
usIiAatiis^ fretn-dier ^. 

■' IR kattbe MppYoadt of spring ^t alt these awi^ 
awlfrftre rwised frorh a state of sUnnhef to a startc 
(tf enjeyment. A shrart tiae after they rise fpom 
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the lK>ttom ihty begin to pair, ^ik those lli^ utt 
u yet too young come upoo land bflfore the rest: 
For this reason, while tbeold onttfiOntinue coDceided 
ID the. begianing of, spring, the, aD)«U.'OQM are raoie 
ffttqaently asen; the f<MiRer-ren»iDilig in IJbe lakft 
to propagate^ while Uie latter are . not yet -amTed at. 
afrtate of nutuiity. 

' The difference of sexes, which was mefttioaei}. 
«hove« is not perceivaUe in ,tfae«e aefnals, anUl 
they have arrived at llwir fowr^ ycAr ;. nw.daitbtsy 
begia to prDpfigate<tiU they hwe competed .that 
period. By comp^aing thnr slaw^grtRfith wiidt^thfiii 
otfaec habiludes, .it woidd appeac ihait thay Ufe 
aboaC tiMlre yean; .hat having so maay eneaaes, 
both by land and water, it it probabk . that few. of 
dranraiiriTe atthe endflCtheirteriB.: 
: FVagB live iip«D inneets of all > kinds ; bat they 
ttorar ef^asy unless they hateuMidn; ' Thby>iMA- 
tinne.fixed and immoveable till thoir .plr^. appears ; 
aad juU when it' comes si^ciently itear, they jflmp 
fenrard wHh great agility, dart oat ibeir tomfpMm, 
and seize it with certainty. The tongue, in. this 
aaianlj as h> the toad, liaud, and seipent knids, is 
extnmdy long, and fwmed in such-a manner/that 
it swallows the point, down its throat; so that a 
length of. tongue is thas. drawn out, like a. sword 
from its scabbard, to .assail its prey. This toague is 
famished with a. ^utibous, substance ; and what- 
ever insect it touches, iofelUhly adbenu, asd is thus 
held fast till it is drawn into the mouth. 

Ab the frog is thiia supplied wiUi the poiver of 
catching its prey, it is also very vivMioas, and ^le 
to bear hunger for a very long time. .' I have known 
me of them continue a month in. summer without 
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my.other food than the tinf on which it vm pkoed 
iti a glaas ve§pel. We are tdd of a GerniHn Bur- 
geon, Uiat fcept <Hie ei^ years in a 'g\am vemtA, 
covered with a net. Its food was at all timci but 
sparing^ in nmner he gave Ufresh gnus, which it 
H-saM to Aave fed upon; «id> m Ute winter^ hay a 
tittle -QUHStened : be likewise now and tbeo pnt flies 
into the.'gla«8, which it wonld ft^low with an open 
iDorith/ and was very expert in catching them. Id 
.winter, irben the. Sfes were difficult to be found, 
it usaalty' lieil away, and grew very lean ,* but, in 
the saramer^ when they were plenty, it Boon, grew 
&t again. Ii:wa8. kept in a warm roomj-aod wa« 
jdwB.ydlcTi^'and readyrto take ito prey ; bowev^^ 
iB-the.«i^rtfa.'mrUitor, wheo there were no flieii to be 
Jkniiidjk Call away and :died. it la not certain how 
Jtaig.ifeni^Aayeliced had .it been tapi^wd 'Wfth 
prapo! nonriliiiiMnt;: but. we are certain, that a 
veiy little :fi>ad is capabie of sidSficing its necessities. 
' Nioc is Aciiiiag losB.tenaeiouiof life. J( vrBl live 
and JDBip. aboat Beveral honn after its head tut 
jMen cnfc oX. It will cootinne active, though aH 
Us-bowditaeetekmioat; and it can live some days^ 
though eDtittly stripped of its skin. This crmd 
trickf'rwhich is diiefly practised among School-boyi^ 
, «f sieiDning frogs, an operation which is dooe itt 
an instant, seems for some hours no way to abate 
their vigour. X sm assared t|iat some of them get 
a new Aia, and recover, after this painfal espen- 
ment. 

. The croaking of frogs is well known ; and from 
Ihence, in some countries, they are distinguished 
by the ludicrous title of Dutch Nightingales. In- 
deed, the aquatic fn^ of Holland are loud beyond 
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wtost one woald Hn^ne;. Wa could hardy cm* 
teive that' ao amraal, not In^er ^n one^ fiatj 
flhonld be Me to mid forA ftnote Aat is hand 
«t three miles dNtmice ; jr«t HUfefa it aotnaUy ika 
«aae.* The large water frogs^lumia nbtew laqd 
as Hie tMUowing ef a.b«U; apd, ftrtlnt purpese^ 
paff up the dteakcr to a sarprising imaga^de. Of 
id) fro^, however, ithe mtde oaly .^on^n; the 
female is sUent,' and: the voice in/ the othar seems 
to be tiM call t« coartihip. It is'teriain, that nt 
these (jaiei/wbea tbeycovph, tteloudneta ei dieir 
'onMd^iH^ is in sov^ plaeea'TaryilrbiiblBuniis j for 
tten 4fe- whole hhe'seeais'fwa(;. alid aifaqnwJ 
.dteemnt notes piar&t^y Itaa ihs neighfabnrtwod. 
Ait ottwil times ako/ befiaie. w^ wtafter, their 
vmcea ai]» in full exertiim. ; theq^ oe tfioa bcaid, 
4ridi 'abcjifMing aniAiJty,' toading-iQlA Adr fadl^ 
«nd WeIo(«iin$ the apphMcbea of.tiicir fornpritip 
moUtvre. No weatber^glasB was wkr- so true aau 
fteg* in- fca-etetiing an approachiiig etuD^ ; aad, in 
iket, Ibe German Bsrgeonj mentioiMdiahpve, Jecpt 
Hs iBrog foT that pnrpafte. It was always beard to 
croak at the approaob of vet weather ; but was as 
innte as a firti, when it tfarpat^ed a eoatiniiaDce 
«f fhir. '■ This nay piobably serve to explain an 
«pi»i«i which some entertain, that tbereis a imnth 
In tiie year called Paddock Moon, in which the 
ftdgs ntever cMak : the wto^'seema to be no more 
Ibati tiiat, in the hot aeason, when Ae. uoistare k 
dried away, and consequently when these aniaute 
tieither enjoy the quantity of heidtb or food that at 
vtbet times- they axe supplied with> they riuw, by 
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tinir altence^ how nmch ti»y are displeased mUtt 
the nlmtfaer. . All reiy dry ireatber is hitrtfal to tbeir 
health, and fH-erenU them fronl getting their prey. 
They aabnat ditefly upon worms sod soails;; aod at 
dnriight prcTcdti the§e firom spearing, the frog is 
tbtai fithtted in ita pnnri^iOD^j and ako wants that 
^ratefal fatiiMity which moistens its skin, and ren- 
ders it alert and active^ . . 

As frags adhere fclesdy to the hades oC their own 
ipacies, so it has heen icruild, by repeated ex- 
peritaoe, . tiiey wiH abo adhme to the boeka of 
fshe& Few thAt hare iKiods, bat know that these 
amnalB wiQ stick to the bAcks of carp, and fix 
their fingers in thb 'corner of each eye. In ^s 
nanner (hey are often oae^ tog<^er ; the Carp 
Waded and waatedawaj. Whether this proceeds 
finn die denres. of-the.frog, disappoint^ of Ha 
twoper nate, or whetttel* it btt a nataral eamity 
between fro^ and fi^es, I wiU not take opon nft 
to aay. A story told us by Walton, might be apt to 
ihoUDe «B to the feMer opinion. 

" Ab DnbcaTinB, a bisht^ c^ Bohemia, was waUi>- 
" iUg with a. friend by a ku-ge pood in that co^a^ 
" iry, tbey tew a, fitog, when Uie pUce Idy very rieepr 
" i^ and quiet by the shore side, leap upon bis 
" bmdt end the frog t»nag ei{M:etfsed malice ot 
" anger, by his swollen cheeks uDd staring eyes, ^ 
" atreteh oat his lega, and embnieed the pike'b 
*' beddr, and presently reached them to his eyes^ 
" teaHng with tUKta and his teeth those tendo- 
" p*rts ; the pnke^ imtated with anguish, moves u)» 
" a*d down the water, and rubs himtelf against 
" wteds, and whatevo- be (bought might quit biw 
" of his enemy ; but all in vain, for tiie firog did 



N Google 



270 A HISTORY OF 

" continue to ride triampbaotlyj 'and to bite- anil 
" torment the pike till his strength ftiled, and then 
" the frog sunk with the pike to the bottom of the 
" water i then presently the frog appeared again at 
" the -top and croaked, and seemed to rgoice like a 
" conqueror ; afier'which he presently retired tohta 
" secret hde. The bishop, that had beheld the 
" battle, called his fisherman to fetch bis nets, and 
" by all means to get the pike, that they might 
" declare what had happened. The pike was 
" drawn forth, and both his eyes eaten oot ; at wiiicb, 
" when they began to wonder, the fisherman wished 
"*' them to forbear, and assured them he was certain 
" that pikes were often so serfed." 

AnoUier tribe of this numerous iamily claims our 
'Bttention,'from the singularity of its formation and 
manners. These animals have a much slenderer 
and more elegant shape than the common frog, and 
have the limbs longer : but that which renders them 
-more an object of curiosity, is the curious structure 
of their toes. At die end of each toe is a round, 
fieshy, concave substance, not much unlike the 
mouth of a leach, which exudes en unctuous matter, 
and by which it is enabled to adhere to the branches 
and leaves of treesj end even to the most polished 
Burfoces. Only one of these tree-frogs is a'n^ive 
of Europe, and is fopnd in Prance/ Ciermany, and 
Italy. It is much smaller than the common (tog; 
of a green colour on the upper part8,~with a whitish 
abdomen, marked with numerous granulations; 
the under surface of the limbs, is reddish,- and -oU 
each side the body is a dark vblet-<oloured hne; 
separating die green from the white ; tbefeetcre 
not webbed. 
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■ During gainmer, the tree-fVog lives in woods, 
'where it climbs trees, and wanders amon^ the 
leaves and braDchesin search of insects, which are 
its food. These it catches with great dexteritjr', 
"Ci^eping 'softly towards them, and springing sm}- 
denly opon thnn, as a cat does upon a mouse. By 
means of its toes, it can suspend its body at plea- 
sure from the under snrfece of a leaf or branch, 
and remove its situation from one limb of a tree 
to another, or descend to the ground. The; skin 
of the abdomen is likewise covered over with 
minute prominent glands, which appear to operate 
as so many suckers, and by means of which it can 
fasten closely to the under surface of any substance, 
even glass, in whatever position, or inclination it 
may be placed., About the end of autumn, it 
descends and retires to the waters, where it lies con- 
'cealed in a state of torpidity during the winter, in 
the mud, or under some bank. On the return (^ 
spring it emerges from its winter residence, and* 
deposits its spawn in the vrater. At this period, the 
male inflates his throat in a sui^rising manner, and 
utters a loud and sharp croak. The spawn is de- 
-posited in small clustered masses, abont April, and 
4he frog is perfected in the beginning of August, 
when they climb the neighbouring trees, and reside 
dtiring the remaining warm weather : at this time 
they are observed to be particularly clamorous upon 
the approach of rain. By means of the suckers 
on the abdomen, Uiey absorb a prodigious quantity 
Df moisture, supplying themselves in this manneir 
witti a necessary element, whioh from their local 
limitation thtey must dse be deprived of. One of 
these in tbia Session of Mr. Towwson, was 
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wmgiied bfifort it was i>iit iato water, ufd tftw 
i^emainiei; half tin hour, was fimtd to bave absorbed 
■tijiont half its own weight of vnAir. He abservea 
ako. that tbey bitve a power of ejct:tifi|; Water 
from their body with conaderable fbicej to the 
qtantity ^ a fooitfa part d their own Weight 



CHAP. IIL 

Of the Toad, and Us Varietieg. 

XF we regard the figure of the Toed, there s 
nothing in it that sbonld disgust more tbaD thut 
of the . frog. Its form and proportioiw are nearly 
the same; and it cfaieSy differs in colour, whi^ 
is, blacker; and its slow and heavy inotioDj whkh 
exhibits nothiBif of the agility of ^ frog : yet such 
is ^e foroe of habit, begun in eatly, prt^udice, that 
those. who consider the one as a harmless, playftd 
apical, turn from the other with horrcv and dis* 
guat The frog ifl cotisidered as an useful assistui%, 
in ridding our gronnds of vermin ; the toadj as a 
seejret ene;qyy that only wants an opportuaity t)9 
infect us with its venom. 

iThe iamgination, in this maaner biassed by JU 
letTors, paints out the toad in the most hideow 
ColouriDg, and clothes it in nw^e than natural deffWr 
injty. . Its body is broad ; its haok flat ; . ceviti^fl 
with 4>duBky, pifiipled hide; the :bdly is latj^ABl 

•WBggtag; the pace laboimd and «itwliiigi ito 
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retreat ^oomy and fihb; ; and iti whole appair- 
ance calculated to excite (fisguiC and horror : yet 
upop my int seeing a toad, none of all these defor- 
floiUes iA the least afiected me with sensations of 
loot^Bg : born, as I was, in a conntry where there 
«re- no .toads, I lud prepared my imagination for 
■ome dteadfal object ; but there seemed nothing to 
me mere alarming in the si^t, then in that of a 
codiBMn frog; and indeed, for some time, I mistook 
Mid Inndled the one for the other. When first in- 
flirital of. my mistake, I very well remember my 
BeiuatioDs : I wondered how I had escaped with 
aafety, after handling and dissecting a toad, which 
I ha^ mistdien for a frog, i then began to lay 
in B ianA of horror against the whole tribe, which; 
though coavuiced they are harmless, I shaH never 
get rid of. My first imaginations were too strong 
not only for my reason, but for the conviction of 
my senses. 

As ^e toad bearo a genertd resemblaDce of fig^r^ 
totheih^, so also it resemUes that animal in it< 
natare and app^tes. Like the frog, the toed is 
vmplubious ; like that animal, it lives upon worm^ 
(uid hisecls, which it seises by darting out its length 
of loBgde : and in the same manner dso it crawls 
^mnt in moist weather. The male and female 
couple as in all the frog kind ; Uieir time of propa- 
gettoR being Tery eariy in the spring. Sometimes 
tiie {bmates are seen upon land, oppressed by the 
males ; bnt more frequently they are coupled in the 
woteir. They OMitinue together some boars, and 
m&em so fast as to tear the very skin from the parts 
Aty stick to. In all this tbey entirely resemble 
the &og ; but tix assistance which the male T«Qd« 
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the female in bringing forlhj is a pecniiaritj ia 
this speciefl that must not be passed over in silence. 
" In the evening of a summer's day, a French gen- 
" tleman, being in the king's gardens af F'aria, per-. 
" ceived two toads coupled together, and he slopped 
''to examine them. Two facts equally new sor- 
" prised him: the first was the extreme difficulty 
" the female had in laying her eggs ; the second 
" was the assistance lent her by the male for tfaii 
" purpose. The eggs of the female lie in Jier 
" body, like beads on a string ; and, after the first, 
" by great effort, was excladed, the male caagbt it 
" with his hinder paws, and kept working it till 
"be had thus extracted the whole chain. In this 
" manner the animal performed, in some measure, 
" the functions of a midwife ; impregnating, at 
" the same time, every egg, as it issued from the 
" body." 

It is probable, however, that this difficulty in 
bringing forth, obtains only upon land; and that the 
toed, which prodaces its spawn in the water, per- 
forms it with as mnch ease as a frog. They pro- 
pagate, in England, exactly in the manner of frogs ; 
and the female, instead of retiring to dry holes, 
goes to the bottom of ponds, and there lies torpid all 
the winter, preparing to propagate in the beginning 
of spring. On these occasions, the number of males 
is found greatly to surpass that of the other sexy 
there being above thirty to one ; and twelve or four- 
teen are often seen cUnging to the same female. . 

When, like the frog, they have undergone all the 
variations of their tadpole state, they forsake the 
water; and are often seen in a moist .summer's 
evening,' crawlingup, bytnyriads, from fenny placei* 
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inta drier titoatioDa. There, having foand out a 
retreat, or having dug themsdves one with tbeir 
mouth aod bands, they lead a {Kitient, solitary life, 
.teldom venturing out, except when the moisture 
of a Bantmer's evening invites theui abroad. At 
Ahat time the gr&ss is filled with anailsj and the 
pathways covered with worms, which make their 
principal :ftiod.. Insects also of every kind they are 
fond of; and. we have the autboi-ity of Linneens for 
it, that they sometimes continue immove^e, with 
4he mouth open, at the bottom of shrubs, where the 
'buttnftiea, in some, measure ^scioated,, are seen. t» 
fly down their throats.* 

In a letter, from Mr. Arscott, tliere are some 
carious particulars relating to this animal, which 
l^row great light upon its history. " Cooeern- 
*f ing the toad," says he, " that lived so many 
" years with us, and was so great a favourite, the 
''' greatest curiosity was. its becoming so remariiably 
" tame: it bad frequented some steps before our 
*' ball-door some years before my acquaintance 
-" commenced with it, and had been admired by my . 
" father for its size (being the lai^^t I ever met 
" with), who constantly paid it & visit every evening: 
f I knew it myself above thirty years; and .by 
f constantly feeding it, brought it to be so tame, 
" tiiat it always cara« to. the candle and looked 
^' up,^ afr if expecting to be taken up and brOaght 
f upon the table, where I always fed it with insects 
'.' of all sorts. It was fondest of flesh maggots; 
" which I kept in bran ; it would follow them, and 
" when within, a proper distance, would fix bia> 



* Anweiiit. vol. vi. p. 80}. 
T 2 
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<* eyes, anct remain motimileaB for near a quarter of 
" ft minate, an if preparing for die strobe, whidi 
** was an insUtntaneoag tlwowiag its tongue rt.a 
" ^reat distance upon the insect, which stvck 16 
"the tip by a glutinous maMer. The motion ii 
^ quicker than the eye can foHow. I cannot say 
'" how long my falher had been acquainted with 
*' the toad, before I knew it ; bat when I viw first 
^' acquainted with it, he used to mention it as the 
" old toad I have known m many yeari. I can 
" answer for thirty-six years. This old toad made 
"- its appearance as soon as the warm weather 
" came ; and I always concluded it retired to some 
" dry bank, to repose tilt spring. When w« ncw- 
'' layed the frteps, t had two holes made m the third 
'' step, on each, with a hoBow of more than a yard 
" long for it; in which I imagine it slept, as it 
" cane from thence at its fint appearance. It was 
" seldom provided. Neither that toad nor the 
" multitudes I have seen tormented with great 
" cruelty, ever showed the least desire of revenge, 
" by spitting or emitting any juice from tbeir pirn- 
y plea. Sometimes, upon t^ing it ap, it wonld 
" let oot a great quantity of clear water which, as 
'■' 1 have often seen it do the same upon the steps 
" when quite quiet, was certainly its urine, aad no 
*' more than a natural emcwition. Spiders, mUle- 
5' pedes, and flesh maggots, seem to be tfais ani- 
y mal's favourite food. I imagine if a bee vras 
" to be put before a toad, it would certainly eat it 
?-' to its cost ;* but as bees are seldom stirring at the 

* Biesel tried a frog; it simllovred the bee alJve: iU stomRch 
wu Btung, and the animal lomited U up again. 
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" ame -time Umt toads are, they nrtAy come in 
" their way; as Aey do notappoarafterBun-riiing, 

' ". or before sun-set. In the hett of the day tbey 
" wdl «>me to the mouth of their hoW, I believe 
" for air. 'I once, firom my paitonr window, ob- 
"' lerred a -Isi^e toad I had in the bank of a bowl- 
" ing-green, about twelve at noon, a very hot day, 
" very- busy and actire npon the grass. So un- 
" common an appearance made me go out to see 
" yvtni it \n» ; ■ wh'en I {ound an ionnmerable 
" Bwarra. of winged ants had dropped round bis 
" bde^; which temptation was as irresistible as a 
" tnrde would be to a luxniious alderman. In 

. " respect to its end,, had it not been for a tame 
" rvieo, I make no doubt but it would have been 
" now living. This bird one day seeing it at the 
^' niooth of its bole, pulled it out, and, although 
" I resooed it, pulled out one eye, and hurt it so, 
'.' that notwithstanding its living a twelve-nmnth, it 
" never enjoyed itself, and had a difficulty of taking 
^' ttfl food, missing the' mark for want of its eye- 
'" Before ibat accident, it had all the appearance of 
" perfect health." 

To Ms account of the toad's inoffensive qualities, 
i will add another from Valisnieri, to show that, 
even taken internally, the toi^ is no way dangerous. 
" In the year I692, some German soldiers, who 
" had taken possession of the castle of Arceti, And- 
" ing that the peasants of the country often amused 
" ^mselves in catching fro^, and dressing them 
*' for the table, resolved to provide themselves wi(k 
" a lik« CBtei^nment, and made preparations for 
" Arog-Asfaing, in the same manner. It may easily 
" be supposed that the Italians and their Germwii 
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" guests were not very, fond of each ' <4ber ; and 
'.' indeed it is natuml to tbink that the soldiers gave! ' 
'^ the poor people of the counti^r many good reasons ' 
" for discontent. They were not a little plefiaed, 
" therefore, wheil they saw them go ■ to a ditch 
" where toads instead of frogs were found rn abnn- 
" dance. The Germans, no way disfingiiishing in 
" their sport, caught Ibem in great numbers ; while 
" the peasants kept looking on, silently flattering ' 
*■■ themselves with the hopes' of speedy revenge. 
" After being brought home, the toads were dressed 
" up after the Italian fashion : the peasants' were 
'.' quite happy at seeing their tyrants devour them 
" with 80 good an appetite,, and expected every . 
" montent to see them drop downdead. Bat what 
" was their surprise to find, that the Germans con* 
*' tinued as well as ever, and only complained of 
" a slight excoriation of the lips, which probably 
"arose from some other cause, then that of their 
"repast!"" 

I will add another story from Solenander^ who 
tells us that a tradesman of Borne and his wife had 
long lived together with mutual discontent ; the 
man was dropsical, and the woman atnoFous : this 
ill-matched society promised soon, by the very 
infirm state of the man, to have an end; but the 
woman was unwilling to wait the progress of the 
disorder; and therefore concluded that, to get rid 
of her haeband, nothing was left her bat poison. 
For this purpose, she chose <nit a dose that she sup- 
posed would be the most effectual ; and havinj^ 
calcined some toads, mixed their powder with hia 
^rink. The man, after tdiing a hearty dose, found 
fio considerable inconvenience, except that itgre&tly 
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promoted urine. His wife, who considered this, as 
a .beginning' symptom of the venom, resolved not to 
Mint the next dose, bnt gave it in greater qaantities 
than before. TIhs also increased the former symp- 
tom ; and in- a few days, the woman had the mor- 
tification -to see her detested hnsband restored to 
perfect health ; and remained in utter despair of 
ever being a widow. 

From aH this it will appear with what injustice 
this animal has hitherto been treated. It has un- 
dergone every kind of reproach ; and mankind have- 
been taught to consider as an enemy, a creature 
that destroys that.insect tribe which are their real 
iAvaders. W« are to treat, th^^fore, as fables, 
those accounts that represent the toad as possessed 
of poison to kilt at a distance ; of its ejecting its 
venom, which burns wherever it touches ; of its in- 
fecting those vegetables near which it resides ; of its 
excessive fondness for sage, which it renders poi- 
sonous by its approach ; these, and a hundred others 
of the same kind, probably took rise from an anti- 
pathy which some have to all animals of the kind. 
It is a harmless, defenceless creature, torpid, and 
unvenomous, and seeking the darkest retreats, not 
from the malignity of its nature, but the mnltitude 
of its enemies. 

Like all of the frog kind, the toad is torpid in 
vrinter. It chooses then for a retreat either the 
hollow root of a tree, the cleft of a rock, or some- 
timM the bottom of a pond, where it is found in a 
state of seeming insensibility. As it is very long- 
lived, it is very difficult to be killed : its skin is 
toogh, and cannot be easily pierced ; i^d, though 
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covered wiUi wounds, the tDimal contiiHies ip jbowr 
sifpia 1^ life, aod every part appears in motiovi. 
But what shall we say to its living far centuriea 
lodged in the bosom of a roek, or cased within (Jae 
body of an oak-tree, withoat ttie aadaHest aceess <m 
any aide^ eitherfornonrisbtHat'Orair, andy«tti^cH 
out alive and perfect ! Storiei of this kind it wobM 
be as rash to contradict, as difficult to heUe7e;> 
we have the highest aQtherittes hearing witness to 
their truth, and yet the whole analogy of natare 
aeems to arraign them of falsehood. Bacon awerts 
^at toads are found in this manner : Doctor Plot 
asserts the oamej there is to this day a maiUe 
chimney-piece at Chatsworth with the print (^ a toaiil 
.upon it, and a tradition oi the raanner in whidi it 
vras found. In the Memoirs of the Aoaderay of 
Sciences there is an acconnt of a toad found alive 
and healthy in the heart of a very thick elm, widi- 
oot the smallest entrance or egress.* In the year 
' 1731 there was another found near Nantes, ia the 
heart of an old oak, without the smaUert isaiw to 
its cell : and- the discoverer was of opinion, from 
the size of the tree^ that the animal oould not have 
been confined there less than eigh^ or a hondred 
years, without sustenance and without air. To 
all these we can only oppose the strangeness of- the. 
&ct8 ; the necessity this animd appears under of 
receiving air ; and its dying like all others in the 
air-pump, when deprived of this Qll-4uitaining fluid. 
But whether these be objections to wei^ agunst 
such respectable and disinterested aathturHyj I will 
not pretend to determine ; certain it is that^ if kept 

• Vi^e the year 1719. 
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ia a danp place^ Ae toad will . live for. Kveral 
moBtlu witiiODt any 4o«d vrhatsMTer. 

To ibis extraordinary aiccouQt, which Is doubtful, ■ 
I will add another not leaa k> ; wliich is that of t(«dt 
ftttdiing eauceroua breMt0;-and thus extracting ibe 
vennm and porfonaing a cure. The ^t account 
we have, of thit is in a letter to the Bishop of Cart 
liate from Doctor Pitfield, who was the iirst person 
«£ consequence that attended the experiment. His 
letter ia.as follows : — 

" YottT Lordship musthavetakennoticeofapaca- 

. "' ^ph in the papers' with regard to'the-ap^ica- 
" tMHi of toads to a cancered breast. A patiftDt 
" of mine hat sent to the aeighboarbood of Hiin- - 
" gerford, and brought down the. very woman on 
" whom the cnre was done. I .have, with all the 
" attention I am capable of, attended the opera- 
" tion for ei^een or twenty days, and am. $ur- 
" prieed at the .phenomenon. I am in noexpecta-. 
" tion <tf any great service from the application ,*. 
''the age, constitution, and - thoroughly canceroiM 
" condition of the person, being unconqilwable 
" banien to it Haw an ailment of that kind,' 
" afatolirtefy local, iii an otfaern'ise sound hat)it, 

' " and of a likely age, mi^t be relieved, I cannot 
" say. But as to the operation, thns much I can 
" assert, that there is neither pain nor nanseonii- 
" ness in it. The animal ia put into a linen bag, all 
" iMit its bead, and that is held' to die part. It has; 
" generally instantly laid hold of the foulest part of - 
" the sore, and sudtcd with greediness until it 
" dropped off dead. It has frequently happened 
" that the creature has ew<^ immediately, and . 
" from ita agonies appeared to be in great pain. I 
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" have weighed them for several days together, be- 

'^ fore ^nd after -the application^ and' found their 

- " increase- of . weighty in the different degrec^^ from 
•* a drachm td near an ounce. They frequently sweat 
"^exceedingly, andtum quite pale; sometimes they 
" disgorgej. 'recover, and become lively again: I 
f think the whole scene is surprising, anid a very 
*' remarkable piece of natural history:. Prom the 

' " constant inoffensiveness which I have observed in 
" them, I almost question the troth of their poisonona; 
" spittihg. Many people here expect no great 
" go0d from' the application''of toads to cancers'; 
'^ and, where Uie disorder is not al^lutely local, 
" noQS is. to- be expected. -When it is' seated in. 
" any "part not to be' well come at for extirpa- 
'" Hon, I think' it. is. hardly to be imagined, but 
""that -the having it sucked dean as often as you 

'" please^ must give gre^ relief. 'Every body knows 
." that dogs licking of sores cures tfaem, which is, 

-"I suppose, chieHy by keeping them clean. If 
" ^ere is any credit to be given to history, poison^ 
". have'. been sucked out. , PallerUia vulnera lanAit 
'" ore ven&ui trakens, are the words <^ Lncan on 
" (he-occasi^n. If the people to whom these words 
" are applied did their ?ure by immediately follow- ' 
" ing the injection of the pQison, the local confine- 
"'ment of another poison brings the case. to a great 
'" degree of similarity. I hope J.havenot tired your 

'/' Lprdship withmy'lcftig tale : .as it is a true one, 

'" and in my apprehension a curious piece of natural 
"history, I could' not forbear communicating it 
*" to you. I own I thought the story in the papers 
■ " to be an invention ; and when I considered the 
" iostinctive principle - in all animals of self-pre- 
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" aervatibn, I was confiraied in my disbelief: but 
" what I hkve related 1 aavr ; and all theory mast 
"yield to hct. It. is only (be Rabetb, die laod- 
" tead, which ba^'tlie property; of sucking : . I can- 
- " act find any the least mention of die property in 
*' any one of the old naturalists. -My patient can 
"-bear to have but one applied in twenty-four ■ 
" hourr. The woman who was cured, had them on 
" day and night without intermission for five weeks. . 
'f Their time of hanging atitbe breast has been from 
"one to six hours." 

' Other remarks made upon their method- -of per- 
forming; this extraordinary operation are as follow. : ' 
*' Some toads die very soon after they have sucked ; 
" others live about a quarter 'of an- bour, and some 
" much longer. For example, one . that was ap; * 
" plied about seven o'clock sucked till ten> and . 
" died- as. soon as it w^ taken from the breast; 
" anelher that immediately succeeded, continued.tiU .* 
"three o'clock, but dropped dead JVom .the. wound: ■ 
.".eaeh swelled exceedingly, and of a pttle colour. . 
" They do not seem to'snck greedily, and often turn 
"their heads away ; hat during -the time of their '. 
" sucking, they were heaN to smack their, lips^like. 
" a young child."* 
' From this circumstantial account of the progress 
of this extraordinary Bpplication> one could hardly - 
supposfe that any doubt could remainof tlje ingenious - 
' observes accoraf^y ; and yet, , from information 
which 'I have received from' authority still more re- * 
spectahle, there is much reason as yet to suspend our 
auent. A lady, who was Under the care of the pre- 

• Bntuh Zoology, vol. iti. p. 338. 
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sent pMstdent of the ^Hege of i%ynciansj wn in- 
Aiccd, by herfrienih, 16 try the expernrnsnt ; Awtas 
be sew tite ca«e was desperate, end that it ivonld 
quiet btir nfind aa veil as theks^ .be pemriUsd tiie 
trial. Daring tbe wbole continuance of tbcir np- - 
plication, she could nerer ihorou^ly peroeira that 
titey sucked her ; bat that did not prjerent their 
swelling and dying, as irr tbe fonner instances. Onte, 

■ if^eed, she said, she thought that one of tbeoi seeaied 
to Mick; but the physician, and -those' who attended, 
could not perceive any appearance of it. Tlids, 
after all/ it is a doubt whether these anio&ls die 
bjr tbe internal or the external application of the 
izancerous poison. 

Of this animal there are seyeral varietieii ; sodi 
aa the Water and tbe Lend Toad, which probably 
^l%r only in the ground'colour of tbeir akin. In 
the first it is more inclining to ash colour, with 
brown spots; in the other, the colour N brown, ap- 

' proQclring to Mack, The water toad is not so laijge 
as the other; but both equally hned in that c^e-. 
ment. Th6 size of the toad with us is generaUy from 
two to 'four inches long ; but, in the fenny coun- 
tries of Eorope, I have seen them mudi larger; and 
not less than a common icrab, when brought to 
table; But this is nothing to wliat they are found in 
' some of thetropical climates, where travellers often, 
for the Rrst time; mistake a toad for a tmrtoise. l^eiff 
tt'snal size is from .six to seven inches ; but there 
are sdme stiH largw, and as broad as a plate. Of 
these. some at-e beautifiilly streaked «nd coloured; 
some studded over, as if with pearls ; others bristled 
with horns or spines ; some have the head distinct 
from tbe body, while others hare it so sunk in, that 
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Ibe &Mnal bppews withont a hetd. 'All Umm are 
found in t}>c tropica) tlimates in great atondance>' 
BDd partiodaiityaftec-a shower of raio. -It i» than 
that tbe atceets seem entirely paved with theai ;' they 
tben crawl fram tbeir retraats, and- go into aH 
placea,' to enjoy tiMnr 'favourite motiiure. Wiih ua 
tttropiaioQ of ils raining toada and frogs, bas'long 
haan 'justly exploded ; but it is still entertaiiied in ' 
iha tvopiod countriei, and Uat not only .by the 
HLvage nativeSj bat the jnone reiiped eettlera, vrbo 
ase* apt enou^ to add the prejudices of otJier nationa 
to tbeir own.* ,' 

. It would be a tedionSj as well as an naeless taskt 
k> eater into all the iniTuite diicriminationa of thew 
aoimals, m faund in different countries or plaocs ; 
but the.Pipal, or the Sarinam Totd, is too strange 
a- .crtHture, not to require aa ^act descrii^ion. 
There is not, perhaps, in all nature, a taore eztrb* 
ordiqavy phcmoaieoon, tluin that of e& aaiia'al breed- 
ing and batdiing its young, in its back; from , 
ivhence, us firpm a kind of hol*bed,.they cuawJj on* 
t&et the otjMf, when come to maturity: 
- The pipal is in form more hideous than even - 
. tbe cofiunoQ toad. Nature- seeming to have marked 
aji tboae' Btrange-mannercd. aniraBla with peculiar 

{^* Among tbis Dumeroas fanuly there Uooe, which, for borrul 
and deformed appearance, probably exceeds all odier created 
beings. This is the Horned Toad, of South America. The 
colour i«' cinereous, with brown stripe*. The eye-lids project in a 
singiilar maoner, and give it the appearance u if the eye* wert 
placed at the bottom of a pair of sbarp-pointed horo; : the beai|- 
is very large, and the oioiith is so enormous, as to exceed haif 
the length of its body. To add to its lofltlisome appearance, it 
ia likewise clothed all over, except the head and feet, ffith short 
•baip spine*.] 
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■' deformity. The body is flat and broad ; the head ' 

■ small ; the jaws, like tbbBe of a mole, are.'extended, 
and evidently formed for rooting in the groaikl : 

. the akin of the neck forms a aort of wrinkled collar : 
the colour of the head is of a dark chesnat, and 
the eyes are small : the back', which is very broad^ 
is of ^ lightish ^ey, and seems covered over 
with a number of small eyes, which are round, and 
placed at neariy' equal distances. These eyes are 
very different from what .they seem ; they are the 
animal's eggs, covered witii their sheila, and placed 

■ there- for hatching. These eg.gs aire buried deep 
ill the skin, and in the beginning of incubation 
biit just appear ; and are very visible when the 
young animal is about to burst from its confinement. 
Tbey are. of a reddish, shining yellow colour ; and 
the spaces between .them -are full of small warts^ re- 
■embling pearls. 

This fs their situation, previous to their coining 
forth : but nothing so much demands our admira- 
tion, as the manner of their production.. The eggs, 
when form^-iQ the ovary, are sent, by some iotenial 
canals, 'which anatomists have not hitherto de- 
scribed, toJie and come to maturity under the-bony . 
substance of the back: in this state tbey are im- 
pregnated bythe male, whoae seed finds its way by 
pores very singularly contrfved, and pierces not only . 
the skin, but the periosteum : the skin, however, is 
still' apparently entire, and forms a very thick cover- 
ing over the whole brood ; but as tbey advance 
-to maturity, at' different intervals, one after another, 
the egg seems to start forward and burgeon from the 
back, becomes more yellow, and at last . breaks ;, 
when the young one puts forth its head : it still. 
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'■ hoynvet, Iceeps its sito&tion, until if baa acquired 
a proper ^degree of strength, and then it leaves tbe' 
sbell, but still continues ta keep upon the back of 
the parent.- In tiiis manner the pipal is seen travel- 
ling with her wonderous family. on her' back, in all 
tiiediBerent stages of matiin'ty. Scfme of the strange 
progeny; not yet come to sufficient perfection, 
appear quite torpid, and as y^t without )ife, in the ' 
egg : others seem just beginning to rise through 
the skin; here peeping-forth from the shell; and 
there, having entirety /orsaken thejr prison ; some 
are spo^rting at large upon tbe parent's back ; and ' 
others descending to the ground, to try th«r own 
fortune below- 
Such is the description given us of this strange 
production bySeba; in which- tie differs from' 
Ruyscb, who affirms that the young ones' are bred 
in the back of the male only, where the female lays 
her eg^. I have fallowed Seba, however; not 
because he is better authority, ' but because he is 
more positive of the truth of his account, and asserts, 
assuredly, tbat the eggs are found on the back of the . 
female only. Many circumstances, however, are 
wanting towards completing his information ; such 
as a description of the passage by which tbe egg 
finds its way into the back; the manner of its 
fecundation ; the time of gestation ; as also a 
history of the manners of this strange animal itself ; 
but by a prolixity that too much prevails among na- 
turalists at present, he leaves the most interesting 
object of curiosity, to give us a detailed description 
of the legs and claws of the pipal, about which we 
bave very little concern. 

The male pipal ia every way larger than the female^ 
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and has the sbio leu tightly d^awn rovni ib» be«ly<. - 
The whple body is covered wi^ pattnk'si reseio- 
bliDg pearls ; aod ' the helly, wbkb is of a brij^ht 
yellow, seems as if it were sewed up fren the 
throat to the vent, a aeam being seen to run in that 
diredion. This animal, like the rest of the fwg 
kind, is most probably harmless; tho«gb we are 
' ioM of the terrible effects resultiog from its powder 
when .calcined. This, however, mast cectainly be 
tai^e : DO* ereatuie whalever. when calcinai}, eau 
be poisonous ; . f<w the fire bums av»y whaterst 
might have been 'dangerous .in their compostUfHi : 
bU animal sobstsnoes, wheo ctdcincd, being jentiBdy 
the same. 



CHAP. IV. 



Of Lizards in general. 

^ThERE is scarcely a natondist that has treated 
of Lizards, bnt has a particular man&er of ranking 
them, in the scale of anioj^ed nature. Bay, r^wf 
rtmck wUb the number of their leg^ than tfaci> 
habits and cooforniation, has exalted them among 
quadrupeds ; while Linnseus, i^enttve only to thdr 
loQ^ slender forms, has degraded then auong^ aar- 
pents. Bfisson gives, them a distinct class by 
themselves, under 'the name of reptiles. Klein gives 
them a class inferior to beasts, under the tamusei 
Naked Quadrupeds, Some, in short, fnwi tteir 
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aca^y ctvefiUg, and fondness £pr the , water, have 
^vea them to the fishes ; while there have not 
been wanting naturalists wbohftre classed them 
with kisectB, as the smaller , kinds of this class seem 
to demand. 

It is indeed no easy maUer.to tell to what class 
in nature: lizards are diiefly allied. They are .unr 
justly raised to the rank of beasts, as they bl'tog 
forth, eg^, dispence with breathing, aind are not 
covered with hair. They rannot be placed among 
fishes, as the majority of them live npon land ; 
tfaey are excluded from the serpent tribe, by their 
feet, upon which they ran with some celerity; and 
firom the insects, by their size ; for though the Newt 
may be looked upon in this contemptible lig^t, a 
Crocodile would be a terrible insect indeed. Thns 
lizards are, in some measure, excluded from every 
rank ; while they exhibit somewhat of the proper- 
ties of all ; the lags and celerity of the. quadruped ; 
a lacility of creeping through narrow and intri*- 
cate vrays, like the : serpent ; and a power of 
living in the water, like fishes: however, though 
eiuhied with these miriaos powers, they have no 
real adjutages over, any other class of animated 
nUare ; for what they, gain in aptitude for one 
- element, they lose in their fitness for anoliier. 
Thus, between both, they arean awkward, ungainly 
tribe ; neither so alert upon land, nor so nimble in 
the water, as the respective inhabitants of either 
abode : and, indeed, this holds through all nature, 
Uiat, in proportion as the seeming advantages of 
inferior animals are multiplied, their real ones are 
^bridged; and all their instincts are weakened and 
'toi.. v. V 
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}oet/by the ipriety of thaiinels into vthidt tti^y «nl. 

divided. 

As lizords thus diSet from enry other date oi 
animalsj they also differ-widely from ^«h ot&er: 
With respect to size, no class of beings hasilftraniM 
10 ophite. Wbatj for instance, can be more re- 
moved than the small Cameleon, an inch'toa^^ ^nd 
the Alligator of the iivcr Amazon, ab«f«' tvrentjr- 
sevea feet? To an iaalteiitive observer, Aey wbnld 
appcarentirelyof difierent'hinds; and Seba vTondcrs 
how they ever cameto be clashed togetber. ■ 

The colour of these animals also is Yery variow; 
b> they are foinul of ahimdred different hoes: green, 
bhie, red; chemnt, ydbw, spotted, streaksd, and 
marbled. Werecoloursfone'capafale of eenstiiutit^ 
faeaaty, the lizard irtnild often please; biit thM* 
m mnet^iitg so reptessiiig .in' the animaPs; Stgate^ 
dmt tJie brilliuicy of ita acalei, er tb« variety, oSiti 
spots, only' t«nd. to ^tc -ah. air ajf^nume cxcpiinU 
venom— ^of greater mahgnlly. The fignre oi theae 
eninaifl is not less vsripos : 'sometimes nndleaia 
tbe belly;. someLiraes ptvscd up st the.ittirOBL; 
aonretiiries with. 4 rough' set «( apinesion the-baxdi* 
like the teietb of a law ; sometmea wMb beatbi at 
libera widt'tidat ; eoroetimes vetranoai,. at otimi 
hannlessj Bnd even philanthropic: sDoietimeaaQioeth 
and even; arnnetfinei vritb a long slender tail.; and 
t)iten with a shorter blimt one:* 
- Bot their greyest distioction arisca fivm tbait 

[' The whole of this tribe v ^rrectljdeiiituleof,poi9on, and 
except the crocodile and alligator, quite inoffensive to mankind. 
Those that are bred in waters undergo a metamorphosis,' and part 
through a tadpvIeiMe.] ■ ......,;; r .. .. 
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mUBncrof brio^gfiartb their jOong.' Pint, some . 
of'thelD are vifiparous. Sewnrily, - soOie an oivi- 
puwu; aiul wbith ofwy be obnBidered in three dn- 
tittct vrays. Third^, soAe bring forth Etnall ^awn, 
like fishes. The Crocodik, the i^tMiaa, and al) tbe> 
larger kinds, bpir>g forth eg^gs, which are hatched 
by the heat of the s«h : the ahiitials thdt iine^ 
frotB them we coAtpIete upon leltving the AteA'.. 
and theirfiret efforts aite to run to seek food ib their 
proper element. The viviparoas kinAs, - in tvhkh 
are all the salamaifdeiSj come foitb aKve frtfin tb^. 
body of the female, perfect nod active, and sQlIbt> 
no sncceeding changie. But those which areibi^d-. 
in the water, and^ «s we have reason to tliinkii 
ff^m spawn, suffer a rery con^deraUe change ioi 
tl^ir form. They are produced with an extertiil' 
skin or coveringi that Boitietimes enck)4es tfaetr- 
feet, aod gives them a serpentine appearance. Ttr 
tbib false ^in, fills are added, above and below the 
tail, that serve the aoiniat for swimramg ; but wfaed' 
t^folteriiin dn>p«' off, these drop off afeo; and then 
the lizard, with its four feet, is completely formed, 
aad forsaket the Wtrter. 

From hence it ilppeara, that of titis tribe there are! 
tlHve distinct kinds, differently produced, and moat' 
^bbaUy very different in their folmatioii. But the 
hiallory of these animals is very obscnre; and we 
are as yet incapable of laying the line that separated 
them. All we know, as was said befiwe, is, tiiat 
the. greet animals of this kind are mostly prodaced 
perfect from the egg; the salamanders are genera//^ 
TitfipH ouB ; and some of the water lizards imper- 
fectly prodacetl. In all these most unfintBhe<t 
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prodactions of Nature, if I may bo call them, tile 
varieties in their structure increase in proportion to 
their imperfectiona. A poet would say, that Nature 
grew tired of the nauseous formation ; and left acci- 
dent to finiBh the rest of ber handy-work. 

However, the three kinds have many points of 
similitude; and^ in all their varieties of figure, 
o^our, and production, this tribe is easily distin- 
guished, and strongly marked. They have all four 
short legs ; the two fore feet somewhat resembling' 
a man's hand and arm. They have tails almost as 
thick as the body at the beginning, and that gene- 
rally mn tapering to a point. They are all amphi- 
bions also ; equally capable of living upon land and 
water ; and formed internally in the same manner 
with the tortoise, and other animals, that can con- 
tinue a long time without respiration : in other' 
words, their lungs are not so necessary to continue 
Ufe and circulation, but that their play may be 
stepped for some considerable time, while the blood 
performs its circuit round the body by a shorter 
communication. 

These are differences that suflBciently separate- 
lizards from all other animals ; but it will be very 
difficult to fix the limits that distinguish the three 
kinds from each other. The crocodile tribe, and itg 
affinities, are sufficiently distinguished -firoin all the - 
rest, by their size and fierceness ; the »aUmumder 
tribe is distinguished by their deformity, their fcc^- 
like heads, the shortness of their snouts, their swollen 
bellies, and their viviparous production. With 
regard to the rest, which we may denominate the 
cameleon^ or lizard kind,. some. of which bring forth' 
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-from the egg, and Bome of which are imperfectly 
formed from spawn, we must group them under onis 
hea^, and leave time to unravel the rest of their 
history. ■ ' ' 



CHAP. V. 

Of the Crocodile^ and its AginiHts. 

J. HE Crocodile is an animal placed at a happy 
distance from the inhabitants of Europe, and for- 
midable only in those regions where men are scarce, 
and arts are but little known. In all the cultivated 
and populous parts of the woi'ld, the great animals 
are entirely banished, or rarely seen. The appear- 
ance of such raises at once a whole country up 
' in arms to oppose their force; and their lives gene- 
rally pay the forfeit of their temerity. The croco- 
dile, therefore, that was once so terrible along the 
banks of the river Nile, is now neither so lara^,. 
iior its namber so great as formeriy. The arts of 
mankind have, through a course of ages, power- 
fully operated to its destruction ; and, though it is 
sometimes seen, it appears comparatively timorous 
and feeble. 

To look for this animal in all its natural terrors, 
grown to an enormous size, propagated in sur- 
prising numbers, and committing onceasing devas- 
tations, we must go to the uninhabited regions of 
Africa and America, to those immense rivers that 
roll through extensive and desolate kingdoms, where 
arts have never penetrated, where force only makes 
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diBtihcUon, Aod the most powdrfsl aDimab exett 
iheir itrengtfaMrithconidBnceand lecurity. 'Those 
that ssfl Dp tiffi river AroazAn, orUie river Niger, 
well know how numerous and terrible thou ani- 
mals are in such parts of the world. In both 
these rivers, they are found from eighteen to 
twenty-seven feet long ; and sometimes lying as 
close to each other ae a rafl of timber upon one 
of our streams. There they indolently bask on 
the surface, no way disturbal at the approach of 
an enemy, since from the repeated trials of tiieir 
strength^ th<y found none that they wert not abfe 
to subdue. 

Of this terrible animst there are Cwo kinds ; the 
Crocodile, propfrly so called, and the payn^ap or 
-Alligator. Travellers, however, have rather i^ad^ 
t\\e di^ii;i;tiDn than Nature; for jn th^ general oat" 
lice, and ifi th^ri^lure of.the&Q tw9 aniinfds, tjiey 
afe ei^irety^^e same. It would be Epe^kigg inorB 
pri^erly to call these aiiimals the crocodiles of the 
fastern and the western yvorld; for in books of 
voyages they are so entirely confoapded togethei*^ 
jtfa^t there is no knowing whether the Asi^jf: anj- 
jnal be the Crocodile of A^ia, or the Alligator of the 
western yrprld. The distinctiops usually madp 
betweeq die crocodile and alligator are the«e : tbe 
body of the crocodile is more" slender than tl)a,t o( 
the alligator ; it^ :Baput runs ' off taping fi^om the 
forehead, like ^at of a greyhound; whi^edt^tof 
the other is. indented, like the no«e of -a lap-di^. 
Tl^e ^Tococjile ba» a much wider. swallow^ find is oi 
anaah-co^ur; the alligator is blacky varied nith 
:vrhite, and- is thought not to be so nuschievftua. 
All these disUactions^ however, a^e very slig^t^ 
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«r4 !Cft^ ht reokfuued jU^e . gio^e than minute 
l^^tiong.* ;..>.._ :, , . 

. Tbis ^qiqal^otvs to a gr^tlfingtti.jbieing sori«- 
titnfiq fpuod thirty f^et |opg', from tbi^ ^p of ttm 
spoiy; to-the end of th« tail : Us mo^ usual lenglb, 
boireva, ie eighleen. One wi^tcti wq? diisec^d hy, 
tbe Jcsuib at Siatn was of tbc littler 4<niensipus j 
■iidafitJie de»criptioB wbich i« f^ve^t.of. it, Mtk 
uternaHy wid inter,iaii\y, is tbe mtist accurata 
knomt of thia noted aoirn^l, I mast beg leave Ij^ 
gi?e it as I fiad it, tbovgh somewhat tediotitt. It 
wtsefighteen feet and a lialf, Fsench aiea9ure,.in 
lengih ; of which the Uil wUi no lens than liv« feiet 
^md a half, and Uie head and nedc above l;wq 
£tet and a half. * It vras four feet nine inch<.s' iq, 
arcumfereace, whire/ Ibickest. The fore leg^ had 
die same parts and coDforiQBtion as Uie arms of a 
vtan> both whhin and wi^ut. The hands, if they 
nay be to called, had five fingers; the two laet.'i^ 
whieh bad lio nails, and were of a conical figure. 
The bibd^ legs, including the thigh and paw, 
were two&c^ two iBcbes long; the pawa, fronf 
tiiie joint to the extrctaity of the longest filawai 
were abdre nine inches : they were divided iota 
fountoM, of which three were artned wiiii large 
cla\^8,. the longest of which was an indi and a balf : 
these- toes were united by a bneOibrane, like those 
of advck, but much thicker., Tbe head was long, 
arid hid a liule riung at tbe top; but the rest was 
Mat, BDd espedally towards the extremity of the 
jaivB. It was corered by a skin, which adhered 

. [;• TTie Crocodile has a sc^y roaij round its neck, but the 
ti«cbf of -itie Alligator Is naked;: the tail of tbe Crocodile is-inie-. 
m'M fitaubEd vith ttro lalsral crested procenee.] 
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firnily to the skull and to the jaws. The sknll was 
rough and unequal in aeveral places ; and about the 
iniddle of the forehead there werfe>Two bony crests, 
almut two inches bi^: the dcull between tbese 
crests was proof a^inst a musket-ball ;- for it 
only rendered the part a little wbite that it strati 
against. The eye was very small, in proportion to 
ibe rest of the body, and was so placed within it* 
orbit, that the outward ■ part, when the lid was 
closed, was only an inch long, and die line mnoiog 
parallel to the opening of the jaws. It wai 
covered with a double lid, one within and one 
without : that within, like the nictitating membraDe . 
in birds, was folded in the great comer of the ey<^ 
and had a motion towards the tail, but being, trans- 
parent, it covered the eye without hindering the 
sight. The iris was very large in proportion to the 
.globe of the eye, and was of a yellowisb gr^ 
colour. Above the eye the ear was placed, which 
opened from above downwards, as if it were by a 
kind of spring, by means of a solid, tiiick, carti- 
laginous substance. The nose was placed in tbe 
middle of the upper jaw, near an inch from its 
extremity, and was perfecUy roand and flat, being 
near two inches in diameter, of a black, soft, 
spongy substance, not unlike the nose of a dog. 
The jaws seemed to shut one within another; and 
• nothing can be more ialse tiian that the aninal's 
under jaw is without motion; it moves, like tbe 
lower jaw in all other animals, while the upper is 
fixed to the skull, and absolutely immoveable. The 
animal had twenty-seven cutting teeth in the upper 
jaw, and fifteen in the lower, with several void 
spaces betweea them : they were thick at tbe 
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bottmn^ Bttd^tNirp at the point, being &U of diffmiit 
lizei, except-ten ki^e hotted onea^ «x of which 
were in ■ Uie lower jaw, . and fonr in ■ the upper. 
The mouth was fiftaen inchea ia length, and ^^t 
and a half in breadth, where broedeat. The 
distance of the two jaws, when opened. as wide ai 
ttwy conld be, was fifteen indies aiid a half; this 
is a Tery wide yawn, and conld easily- enough take 
in the body of a man. The cdoar of the body- 
was of a dark brown on the upper part, and of a 
whitish citron below, with large spots of both colours 
on the sides. From the shoulders to the extremity 
of -the tail, the animal was covered with hrge 
scates, of a scpiare form, disposed like paralM 
girdles, and fifty-two in numl>er ; but those near the 
tail were not so thick as the rest. The creatnre 
was covered not only with these, but all over wiA 
a coat of armonr ; which, however, was not proof 
against a mnsket-ball, contrary to what has been 
«>mnionly asserted : however, it must be confessed, 
that the attitude in which the animal was placed, 
might contribute to render the skin more penetei- 
ble ; for probacy if the ball had stnick oUiqudj 
against the shell, it woald have flown off: Those 
parts of the girdles nnderneath Uie belly were 
of' a whitish colour, and were made up of scales 
of divers shapes, but not so hard t» those on the 
back. 

' With respect to the internal parte of the animal, 
the gullet was large in proportion to the month ; 
and a ball of wood, as large as one's head, readily 
ran down, and was diswn np again. The guts 
were but short in Gomparison, being not so-long 
as the animal's body. The tongue, which some 
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liHTe crroneouiiy aswrted tbb '«niinid uttM without; 
coDsiated ofa tbick«pDa^fl<iftfl«al), and was vtroo^ji 
cDtmected to the lower jaw. The be^ was of 
ihe size of a alfi, ofa bri{;bt»d€Oikwr> Uw bloot} 
{Masing as ircU from the veins to .the torta ai 
iatai jUh lings. Thctrc wU. no bladder ; but thk 
fcidniea Mot Uw arine to )>e diwdnrged by tlM 
•noB. There vrere sixty-two jmats in tbe back* 
iNmc, wfaicbj thoagh very fdoacly Uoiled. faod'siifr 
£clent {day fa> enable (be' animal to bend like « 
bow to tbe right and the- left; so' that wbat w« 
bear of eacapiag the creature Jiy ^urniog ont of 
tbe right line, and of tbe antrul' not bdng able to 
wbed readily ato* its prey, seems to be fabBlowi 
it is, most likely the crocodile can torn with g;real 
ease, for the joints c^ its back are not etiCferthMH 
Hhofef of other aoinwls which we krlow by c& 
|Mri«nce can wheel ahjoat ve^ uimUy for their 
size. 

Such is tbe ^ure and confonnattoD of tbi« fmw 
midable aniittal, that unpeoples Couotries. and 
makes, the most nfavigabte rivers desert and dan- 
gerous.., Tbey are 4een, in 'some places, lying for 
whole bonrs, and even days, stretched in the svn^ 
and molioBleBs ; so that one not used to them raigl^ 
^mistake them for trunks of trees, covered witii a 
rough Bod dry. bark ; but tbe mistake would toon 
be fiital, if not prevented : for the torpid anicial* 
at theneaf appfoach of any living thing, d^vtf Upon 
it with inslftot flwiftaess, and at once drags, it down 
to the bottom. In the times of an inundaticin^ 
they aemetime« eater the cottages oi tho n«itives» 
where the dreadful visitant sejzfa the.fir»t ammol 
it neclB with. There have been leirenl «>iant 
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pies of their taking' « nlan DiA^of ■ CMioe in ^ 
light of bn coH^anioDi, wi^Mat Uunr bexng- aUete 
Imd'hitn'tiiiy aBsistSDCC. 

The fltrepgth af crfery^'part of thri cfocodtte n 
very great; and its armtj boUi AflEonsiTtt and d»- 
fmsWe, iimirtilile. W« haTO vean fmo the short- 
nen of its legSj ^ anmzin^ strength of the toi- 
4«ise : but what it tiie strength at such- an aitinmtj 
.eompared to diat of the croeodt,le/ Yrhow legs are 
Tery short, and vrhose liste u lo superior f Tbfc 
back-bone 19. jointed in Ihe Armeit manner; ^^ 
nanles of .the fen and binder legi are vigorous 
land strong ; and its whole form calculated for 
larce. Ito teeUi an sharp, numerous, and fmtai- 
iaMie ; its davrs /are long and tenacious ; but ilB 
principal instrument of destruction is the tail : widi 
« -srn^ blow, of tiiis it has oftep overturned a 
cuoe, end seized upon the poor savage its con- 
^uctmr. 

Though not so pow«rfol> yet it is very teniMe, 
«*en opon land. The crocodile seldomy except 
wb^n pressed by boager, or with a view of depc^ 
■itiag its eggs, leaves the water. lib usual method 
te t* loatatong upon the lUT&ce, and seize what- 
ever amroals come within its reach ; but when Uiis 
method fails, it then goes closer to the banlr. 
Hfisappointcd of its fishy prey^ it there waits 
covered up among the sedges, in patient expecta~ 
lion of seme laqd animal that comes to drink ; the 
slog; Uie ball, the tiger, or man hirasetf. Nothing 
is to be seen of the insidious destroyer iis the ani- 
mal approaches ; nor is its retreat discovnod iSk 
it be toohrtefiflr wfety. it sriEes the victim with 
• spiihg, and goes at a bou»4 much ftirtbH (ban so 
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unwieldy an animal conid be Aoaght capable of 
.exerting ; then, having Mcuped tbe creature with 
both teeth and chiwa, it drags it into tbe water, 
instantly sinks with ' it to the bottom, and in this 
maQoer quickly drowns it. 

Sometimes it happens that the creature the cro- 
codile has thns suprised^ escapes from its grasp 
.TKMiaded, and nwkes off from the rirer-side. la 
such a case tbe tyrant pursam with all its fcvce, 
and often seizes it a second time ; ibr tbongh seem- 
ingly heavy, the crocodile mns with great cel«rity. 
In this manner it is sometimes seen above half a 
niila from the bankj in pursuit of an animal grounded 
-beyond the power of escaping, and then drag- 
ging it back to the river-aide, where it feasts in 
security. 

Itoflen happens, in ils depredations along the 
bank, that the crocodile seizes on a creature as for- 
midable as itself, and meets witb a most desperate 
resi^Dce. We are told of frequent combats be- 
tween the crocoflUle and the tiger. All creatures 
of the tiger kind . are continoally oppressed by a 
parching thirst, that keeps them in the vicinity of 
great rivers, whither they descend to drink very 
frequently. It is upon these occasions that they are 
peiied by ihe crocodile; and they die not nn- 
revraged. The .instant they are seized upon, they 
turn with the greatest agility, and force their daws 
into the crocodile's eyes, while he plunges with his 
fierce antagonist into the river. There.they continue 
to struggle for some, time, till at last the tiger is 
drowned. 

In this manner the crocodile seizes and destroys 
all animals,. and is equally dreaded by all. There 
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is no animal but man alone tKat can combat it witb 
MccetB. We are vBSured by Labat, that a Negro, 
with no other weapons than a knife in his rigbt 
hand, and bis- left arm wrapped round with a cow- 
bide, ventures boldly to attack this ahimal in its 
own element. As soon as he approaches the cro- 
codile, be presents his left arm, which the animal 
swallows most greedily ; but sticking in its throat, 
the Negro has time to give it several stabs under 
the throat ; and the water also getting in at the 
month, which is held involuntarily open, the crea- 
ture is soon bloated up as big as a tan, and 
expires. 

To us who live at a distance from the rapacity 
of these animals, these stories appear strange, and 
yet most probably are true. From not having seen 
asy thing bo formidable or bold in the circle of our 
own experience, we are not to determine upon the 
wonderful transactions in distant climates. It is 
proliable that these, and a number of more dread* 
fill encounters, happens every ' day' among those 
forests and in those rivers where the most formida- 
ble aniinala are known to reside; where the ele* 
phant and the rhinoceros, the tiger and the hippo- 
potamus, the iriiark and the aooodile, have frequent 
opportunities of meeting and every day of renewing 
their engagements. . . 

Whatever be the truth of these abconnts, certain 
it is that crocodiles are taken by the Siamese in 
great abundance. The natives of that empire seem 
particularly fond of the capture of alt the great 
animals with which their country abounds. We 
have already seen their success in (akii^and taming 
the elephant ; nor are they less powerful in exerting 
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Uieir doBDlnioB over tb* croCocKle. The numiw of 
taking it io Siam ia by Ulrowing 4»ec or four atrong 
Mia across a river, «t pn^er distaoceB from each 
otber; lOtb^ifUie aaimal br«akstbroD^h^ fint> 
it may be caught by one of the re^t. When it i4 
fint taken, it empkiys tbe tailj which, is Ibe gmod 
iDslfBDient of strengtbj with great f^rce; but ttftet 
raaay unsuccessful atraggles (heaeiaial'fistreogUiia 
at hut ejJiausted- Then the sativea approocb their 
priBOoer in boats, and pierce bin with their vreai 
ppmin the moat tender parts, tifl he is weakened 
ivith the lots of blood. Wbeo lie has done stirriqg, 
they beg^n by tying up bis moutb, and tyiUi the 
same cord they fiisieo his bead to his tail, which 
hut they bend bedt IMie a bovr. Howevw, thfty 
we not yet perfectly lecure from his ftiry : bu(^ Sot 
tbeir greyer safety, tbey tie his fore feet as well a« 
Itosc behind, lo tlhe tq> of )us back. These pre^ 
4ution» are not usdefls ; for if; they were to omit 
them, tbe crocodile would Mon r^tover stredgtii 
enough to do a ^reat deal ef misehief. 

Tbe croco(Ule Uiod brought ioto wlQectimij or 
hnd «^ youDg, is itsed to dtvert bad entertain thd 
great men of the E^st. It it often nlanaged Uke 
a, hM'se ; a curb is pnt into its movtb, and the 
rider directs it as he thinks proper. Though awk- 
wardly formed, it does not foil to proceed with 
some degree of si^ftness; a/ii is thought to move 
M fast as . some <^ tbe most uuwieldy of our owd 
animals, the hog or the cow. Some, indeed, asswt 
that no animal could escape it, but for its difficulty 
in taming ; but to this resource we 'oeutd wish none 
woold bust who are so unhappy as to find tttem- 
selres in danger. 
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- 'AJ6Dg the riters df Ai^ica IhiB apiin&l is ^wcot-. 
tittCR I^CD ia, the same msnner as the shark: 
wemJ £unq>«aA«.go t<^^hej- in. a large boat^ and 
tfarow out 4 piece.uf beef Mpon a, hook aad ^oog 
fifftificd liae, yvht^ the t^ocodile leizing and swaJh 
Icnrsng, isdravrn along, floanderi^ and strugglmi; 
vntil ila atreagth is qaite exhausted, when it i« 
pianced in the be%, vhicb is its tenderett part; 
awl thoB affer nnmbcclese vvouoda i» drawn a^horew 
la this i»rt «i the tvorid also, a» vtdl as at Siam, 
Ibecrocedile taakes an object of savage pomp neac 
tin palaces of their mooarche. Philips informs ua 
timt at Sabi, on the S^ye Coasts there are two poo]$ 
pf w&ter near the Toyal palace, where crocodiles are 
hred, as we breed carp in our ponds in Europe. 
: Uilherto- 1 have heeq describing the crq^ilq 
IA if, is found in unpeopled countries^ and UDdisr 
Mirbed by frequent eacciunters M'ith inankind.' Iq 
this state it is fierce aud cruel> attacking every 
ol^ctthatse^a^ endued with motiofl: butinEgypt, 
ftod jsiher oouq tries long jtieopled, wh«re tbe iui 
habitants »e4 civilized, and the rivess .^^edtedj 
^ia animal is solitary and fearful. So for from 
Coming to aUack a man, it sinks at his approach 
wiUt the utmost precipitalioa ; anid, as if sepsiblQ 
of BUj^rior powm-, ever declines the engagdEnent. 
.We have se^j more than one instance in anvnated 
mtare of the contempt which at first the lower 
orders of the creation have for man, till they have 
especieoced hi^ powers of dcBtructidn. The lion 
aaii the. tig«r tfvong boasts, the vFhale among Bshed, 
the -Blbqtrosjr-and'. the peugoui Among birds, meet 
Ibe hrst enconoHrs of. raaiv widt4«H -^eai arbppre- 
hentiioa ; bat they moa kaxn to acknowM^ his 
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superiority ; end iake refage from bia power iri tbe 
deepest ffutnesseB of nature. This may account foC 
the different characters which have been giveb iw 
of the crocodile and the alligator by treivellefs at 
different times ; some describing them as harmless 
and fearfnl, as ever avoiding the sight of a raao, 
and preying only apon fishes ; others ranking them 
among tbe destroyers of nature; describing them 
as furnished with strength and impelled by malignity 
to do mischief ; representing them as the greatest 
enemies of mankind, and particulariy desirous of 
human prey. The truth is, the animal has bees' 
justly described by boUi ; being 'sucb as it is foand 
in places differently peopled or differently civilized. 
Wherever the crocodile has reigned long unmo- 
lested, it is there fierce, bold, and dangerous ; 
wherever it has been harassed by mankind, ite 
retreats invaded, and its numbers destroyed, it is 
tbere timorous and inoffensive. 

In. some places, therefore, this animal, instead 
of being formidable, is kiot only inoffensive, hot 
is cherished and admired. In the river San Do- 
mingo, the crocodiles are the most inoffensive ani- 
mals in nature ; Uie children play witb them, and 
ride about on their ~ backs' ; tbey even beat thera 
sometimes without receiving the smbllest injury. 
It is true the inhabitants are very careful of this 
gentle breed, Bind consider them as barmlest 
domestics. 

It is probable that the smell of musk, which all 
these auimaU exhale, may render diem a'greeable 
to the savages of that part of Africa. THey are 
often known to take Uie part'of this animal which 
eontaios tbe musk, and wear it as a perfume about 
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thetr pelw)ris. Travellers are not ag^reed in what 
part 14 the body tbeae musk-bags are cohtained ; 
some say in the ears; some, in the parts of gene-t 
ration; but.tiK most probable opinion ia, that this 
Htttdty substance is amassed in glands under the 
legs- Bad arms. From whatsoever part of the 
body this odour proceeds^ it is very strong and 
powe^u)> tincturing the fle^ of the whole body 
with its tvste and smell. The crocodile's flesh is 
tttbestvery bad, tough eating ; but unlras the musk* 
Imgs: beeeparated, it is insupportable. The Negroes 
thenwelves cannot well digest the flesh ; but then; 
B crocodile's egg is to them tlie most delicate morsel 
in the world. Even savages have their epicures 
as well as we ; and one of true taste will spare 
neither pains nor danger to furnish himself with his 
fovoilrite repast For this reason, he often watches 
die places where the female comes to lay her eggs, 
Bodupon her i«tiring seizes the booty. 

All crocodiles' breed near fresh waters; and 
though they are sometimes found in the sea, yet 
tint may be considered rather as a place of excur- 
sioa than abode. They produce their young by 
<^gs, as was said above ; and for this purpose the 
female, when she comes to lay, chooses a place by 
the side of a river, or some fresh-water lake, to de- 
posit her brood in. She always pitebes upon an 
extensive sandy'' shore, where she may dig a hole 
without danger of detection from the ground being 
fiesh turned up. The shore must also be gentle and 
tshelving to the vrater, forthe greater convenience of 
the aniinal's going and returning; and a convenient 
place must be found near the edge of the stream, 
that the young may havf a shorter way to go. When 

TOL. T. X 
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all these reqaiBites are adjustedj the animal ia seen 
cautiously stealiug up on sbore to deposit her bur- 
then. The presence of a nian^ a beast, or even a 
birdj is sufficient to deter her at that time ; and if 
she perceives any creature looking on, she infiilltbly 
returns. If, however, nothing appears, she then goes 
to work, scratching up the sand with her fore paws, 
and making a hole pretty deep in the shore. There 
she deposits from eighty to a hundred eggs, of the 
size of a tennis-ball, and of the same figure, covered 
with a tough white skin like parchment. She takes 
above an hour to perform this task ; and then cover' 
ing up the place so artfully that it can scarcely be 
perceived, she goes hack, to return again the next 
day. Upon her return, with the same precaution 
as before, she lays about the same number pf eggs ; 
and the day following also a like number. Thus 
having deposited her whole quantity, and having 
covered them close up in the sand, they are soon 
vivified by the beat of the sun ; and at the end of 
thirty days, the young ones begin to break open the 
shell. At this time the female is instinctively taught 
that her young ones want relief; and she goes up 
on land to scratch away the sand and set them free; 
Her brood quickly av^ themselves of their liberty ; 
a part run unguided to the water; another part 
ascend the back of the female, and are carried thi' 
ther in greater safety. But the moment they arrive at 

■. the water, all natural connexion is at'an end : when 
the female has introduced her young to their natural 
element, not only she, but the male, become among 
the number of their most formidable enemies, and 
devour as many of them as they can. The whole 
brood scatters into diiTcreut parts at the bottom: by 
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fer the greater number are deBtroy^ ; and the rest 
lind safety in Uieir a^Iity or minuteneES. 

But it is not the crocodile alone ibai is thus fdu'nd' 
to thin their numbers ; the eggs of this animbl are 
not only a delicious feast to the savage, but are' 
eagerly soaght after by every beastand bird of prey^ 
Tbe ichneumon Waserected into a deity among tlicr 
ancients for its success in destroying tbe eggg< o£ 
these monsters : at present that species of the vnhaire* 
called the GallinaZo is their most prevailing enemy ^' 
All along the banks of gre6t rivers, for thousuids of 
milesj the crocodile is seen to propagate, in. liuoW 
bars that would soon over-run the earth but for die^ 
vulture, that seems appointed by Providence ta 
abridge its fecundity. These birds are ever found 
in greatest numbers where the crocodile is most 
numerous; end hiding themselves within the thick 
branches of the trees that shade the banks of the 
river, they watch the female in silence, and permit 
her to lay all her eggs without interruption. Then . 
when she has retired, they encourage each other 
vrith cries to the spoil ; and flocking all together 
upon tbe bidden treasure, tear up the eggs, and de^ 
vow them in a much quicker time than they were 
deposited. Noe are they less diligent in attending 
the female while she is carrying her young to the 
water ; for if any one of them happens to drop by 
the .way, it is sure to receive nb mercy. 

Such is the extraordinary account given us by 
late travellers of the propagation of this animal ; an 
account adopted by Linneeus and the most learned 
naturalists of the age.* Yet, if one might argue 
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from the gjgneral analogy of nature, the oropo^e'^ 
devouring ber own young when tAke gets to the 
watei' seems doubtful. Thia may be a story raised 
from the gensral idea of this animal's rapacious 
cruelty ; when^ in &ct, the crocodile only eeems 
niive cruel than other aniaials because it has more 
powQT to do mischief. It ia probable that it is not 
more divested of parental tenderness than other 
ereatorea ; and I am die more led to think so from 
the peculiar formation of one of the crocodile kind. 
This is calbd the Open-bellied Crocodile; and is 
furnished with a Saiae belly like the opossutn, where 
the youtig creep out and in aa their dangers or 
necessities require.* The crocodile thus furnished 
at least cannot be said to be an enemy to her own 
young, since she thus gives them more than parental 
protection. It is probable alsa that this Open- 
'bellied Crocodile is viviparous, and fosters her young 
that are prematurely ^eluded in this second womb> 
until they come to proper maturity. 

How long the crocodile lives we are not certainly 
informed ; if we may bdieve Aristotle, it lives tbe 
age of a man; but the ancients so much amused 
themselves in inventing fables concerning this ani- 
mal, that even troth from them is saspicious. What 
we know for certain from the ancients ia, that among 
the various animals that were produced to fight in 
the amphitheatre at Rome, the combat of ihe cro* 
codile was not wanting.f , Marcus Scadrus produced 

[* What tbe atitKor iqewit here by the opeo^belfied crooodilci 
I am al a}o3s to make out: but h is certain that not otm of th« 
lizard tribe tiave any thiug like a? abdominal pouch foe the safetjr 
of their young.J 

f I^n. lib. viii. c. 26. 
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i&em Hving in his unriVblled exhibitions; fuid .the 
ilcMiiftns considered hiia as the best citi2en, bemuse 
.be furnished them with the most expensive enter- 
.tainmeDtB. But entertainment at that corrupt time 
WBi their only occupation. 



CHAP. VI. 



Of the Salamander. 

X HE ancients have described a lizard that i^ bred 
from heatj that lives in the flamea. and feeds upon 
fire as its proper nourishment. Ai they saw every 
other element^ the air^ the earth, and water^ in- 
Jiabited, fancy was set to worit to find or make an 
inhabitant in fire ; and Aos to people every part i^ 
Nature. It will be needless to say that there is no 
such animal existing; and that, of all others, the 
modern Salamander has the smallest affinity to such 
an abode. 

Whether the animal that now goes by the name 
of the salamander be the same with that described 
by Pliny, is a doubt with me ; bat this is not aplace 
for the discussion. U is sufficient to observe> that 
the modem salamander is an animal of the lizard 
liind; end under this ilame is comprehended a 1arg« 
tribe Utat all go by the sam6 name. There have 
been hot lew than seven sorts of this animal de- 
scribed by Seba ; and tb have some idea of the pccu-, 
Ijarity of their figure^ if m nppose the tail of a Iizar4 
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applied to the body of a fcftg, we shall not be &r 
from preciaioa. The common lizard is long, small, 
and taper ; the salamander, like the frog, has its 
eyes towards the back of the heed ; like the frog, 
its snout is round and not pointed, and its belly 
thick and swoln. The claw of its toes are short 
and feeble ; its 9kin rough ; and the tongue, unlike 
that of the smallest of the lizard kind, in which it 
is long and forked,, is short, and adhering^ to the 
under jaw. 

But it is not in figure that this animal chiefly dif- 
fers from the rest of the lizard tribe; for it seems to 
dilTer in nature and conformation. In nature 4t is 
unlike, being a heavy, torpid animal : whereas the 
lizard tribe are active, restlefis, and ever in motion : 
in confirmation it is unlike, as the salamander is 
produced alive from the body- of its parent, and is 
completely formed the moment of its exclusion. It 
differs from them also in its 'general reputation of 
being venomous ; however, no trials that have 
'been hitherto made, seem to confirm the truth of the 
Teport. 

Not only this, but many others of the lizard tribe 
are said to have venom ; but it were to be wished 
that mankind, for their own happiness, would eza- 
tnine into the foundation of this reproach. By that 
means many of them, that are now shunned and 
detested, might be found inoffensive ; their figure, . 
instead of exciting either horror or disgust, would 
then only tend to animate the general scene of 
Nature ; and speculation might examine their man- 
ners in confidence and security. Certain it is, that all 
of the lizard kind with which we are acquainted in 
tbi8country,areperfectty barmlas; aaditiseqwiUy 
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true that, for a long time, till our prejudices vrere 
remoTed, we considered not only the Newt, but the 
Snake and tbe Blind Worm, as fraught with the most 
destnictive poison. At present we have got over 
these prejudiceB ; and it is probable, that if other 
nations made the same eETorla fo;r information, it 
would be found, that tbe malignity of most, if not 
all, of the lizard tribe, was only in the imagination. 
With respect to the Salamander, (he whole tribe, 

. from the Moron to the Gekko, are said to be venom- 
ous to the last degree ; yet, when experiments have 
been tried, no arts, no provocations, could excite 
these animals to the rage of biting. They seem 
timid and inofiensive, only living upon worms and 
insects ; quite destitute of fangs, like tbe viper ; 
their leeth are so very small, that they are hardly 
ab\e to inflict a wound. But as the teeth are thus 
incapable of offending, the people of the countries 
where they are found have recourse to a venomous 
slaver, whidi they suppose issues from tbe animal's 
mouth ; they also tell us of a venom issuing from the 
claws : even Lionasus seems to acknowledge the fact ; 
but thinks it a probable supposition that this venom 
may proceed from their urine. 

Of all animals, the Gekko is the most notorious 

for its powers of mischief : yet, weare told by those 
who load it with that calumny, that it is very friendly 
to man, and though supplied with the most deadly 
virulence, is yet never known to bite. It would be 
absurd in us, without experience, to pronounce upon 
the noxious or inoffensive qualities of animals : yet 
it is most probable, from an inspection of the teeth 
of lizards, and from their inoffensive qualities in 
Europe, that the gekko has been unjustly accused ; 
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and that its Berpent-like Bgare has invcJTed it 5xi one 
common reproach with serpents. 
• The salamander best known in Europe is from 
eight to eleven inches long, usually black, spotted 
with yellow ; and when taken in Uie hand feding 
cold to a great degree. There are several kinds. 
Our Black Water Newt is reckoned among 'the 
number. The idle report of its being inconsunta* 
ble in fire, has caused many of these poor animals 
to be burnt; but we cannot say as philosophical 
martyrs ; since scarcely any philosopher could think 
it negessary to make the experiment. When Ibrown 
^nto the fircj the animal is seen to burst with the 
beat of its Bituation^ and to eject its fluids. We are 
gravely told in the Pbilosophical TraDsactiona^ that 
this ia a method the animal takes to extinguish the 



When examined internally, the salamander ez^ 
Sibils little different from other uiimals ci the lizard 
^ind. It is ' furnished with lungs that sometimes 
serve for the offices of breathing ; with a heart that 
has its communications open, so that the animal 
cannot easily be drowned. The ovary in the female 
' is double the size of what it is in others of this tribe ; 
^nd ^le male is furnished with four testiculi instead 
of two. But what deserves particular notice, is the 
jBanner of this animal's bringing forth its young 
alive.* " The salamander," says my author, " be- 
" g^ins to show itself in spring, and chiefly during 
" heavy rains. When the warm weather returns, 
" it disappears ; and never leaves its bole, during 

* Acta Hafniensitt, anu. 1676. Observ. 11. M^moirei de 
rAoadeinie Soyale dei Scieaees, tsm. iii. part. 3. p. SO. 
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f* either great /bests orBevere cdlds, both which it 
" equally fears. "When taken in the hand, it 
" appears like a himp of ice ; it conseqaently loves , 
" the shade, and isfonnd at the feet of old trees 
^* SDrroanded frith brash-wood at the bottom. It 
V is fond of running along new piowed grounds, 
*' probably to seek for wonns, which are its ordi- 
" nary food. One of these," continoes my author^ 
" I took ahfe some years ago in a ditch that had 
" been lately made. I laid it at the foot of the stairs 
" upon coming home, and there it disgorged from 
." the throat a worm three inches long, that lived 
y for an hour afiter, though wounded as I suppose 
f by the te^ of the animal. I afterwards cut up 
'' another of these lizards, and saw not less than 
" fifty young ones, resembling the' parent, come 
" from its womb, all alive, and actively running 
"about' the room." It were to he wished the 
author had used another word beside that of woTm : 
as we now are in doubt whether he means a real 
worm, or a young animal of the lizard species : had 
he been more explicit, and had it appeared ' tbat it 
was a real young lizard, which I take to be his 
meaning, we might here see a wonder of Nature, 
brought to the proof, which many have asserted, 
and many have thought proper to deny : I mean 
the refuge which the yonng of the shark, the lizard, 
&nd the viper kinds, are said to take, by funning 
down the throat of the parent, and there finding a 
temporary secnrity. The fact, indeed, seems a little 
extraordinary ; and yet it is so frequently attested , 
by. some, and even believed by others^ whose au- 
ithority is respectable, among the number of whom 
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we find Mr. Pennantj that theaipiment of strange- 
ness must give way to the weight of authority. 
. However diis be, there is no donbt of the ani- 
mal's being viviparous, and producing above 6&y at 
a time. They come from the parent in full perfec- 
tion, and quickly leave her to shift for themselves. 
These animals, in the lower ranks of nature, want 
scarcely any help when excluded ; they soon com- 
plete the little circle of their education ; and in a day 
pr two are capable of practising all the arts of sub- 
sistence and evasion practised by Uieir kind. 

They are all amphibious, or at least are found 
capable of subsisliog in either element, when placed 
there : if those taken from land are put into water^ 
they continae there in seeming health ; and, on the 
contrary, those taken ftvm the water will live upon 
land. In water, however, Uiey . exhibit a greater 
variety in their appearance ; and what is equally 
wonderful with the rest of their history, during the 
whole spring and summer this water lizard changes 
its skin every fourth or fifth day ; and during the 
winter every fifteen days. This operation they 
perform by means of the mouth and the claws ; and 
it seems a work of no small difficulty and pain . The 
cast skins are frequently seen floEtin°^ on the surface 
of the water : they are sometimes seen also with a 
part of Uieir old slun still sticking to one of their 
limbs, which they have not been able to get rid of; 
and thus, like a roan with a boot half drawn, in 
some measure crippled in their own spoils. This 
also often corrupts, and the leg drops off; but the 
animal does not seem to feel the want of it, for the 
loss of a limb to all the lizard kind is but a trifling 
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cabmity. They can live seventl hours even after 
the loss of their head : and for some time under dis- 
section^ all ihe parts of this anin^al Beem to retain 
life : but the tail is the part that longest retains its 
motion. Salt seems to be much more efficaciODS in 
destroying th^e animals, than the knife ; for, upon 
being sprinlcled with tt^ the whole body emits a 
viscous liquor, and the lizard dies in three minutes^ 
in great agonies. 

The whole of the lizard kind are also tenacious of 
life in -another respect, and the salamander among 
4he number. They sastain the want of food in a 
'surprising manner. One of them, brought from the 
Indies, lived nine months, without any other food 
than what it received from licking a piece of earth 
on which it was brought over:* another was kept 
by Seba in an empty vial for six months, without 
any nourishment ; and Redi talks of a large one, 
brought from Africa, that lived for eight months, 
without taking any nourishment whatever. Indeed, 
as many of this kind, both salamanders and lizards, 
are torpid, or nearly so, during the winter, the 
loss of their appetite for so long a time is the less 
surprising. 



Of the Cameteon, Iguana, and Lizardt of different 
Kinds. 

XT were to be wished that animds could be so 
classed, that by the very mentioning their rank, ^9 

• Phil. Trans, vaa. 1661, N. 21. art. 7* 
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■ritould recerre «on« iniiflit into tbeir ht^r^. 
This I have endeavoured in; nost - initances ; but 
in 4be preient cht^er all method ie totally unaer- 
viccable. Here diMributioD gives no. geaeral 
ideas : for some of the animala to be here men- 
ttooed produce by e^^ ; some by spawn ; aad ^ 
some are viviparous^ - The p«caliar Rwonef ef 
prc^gatisg ia each, is very indistinctly known. 
The Iguana and the Cameteon, we know, bring* 
forth eggs ; some <rihers also prndace in the same 
manner: but of the rest, • which- nataraliste make 
amount to above fifty, we have but very indistinct 
information . 

In ,the former divisions of this' tribe, we had to 
observe upon animals, formidable from their «ise, 
or disgusting from their iirog-Iike head ^nd appeiur- 
ance ; in the present diriAoo, all the animals are 
either beautiful to the eye, or grateful to the appe- 
tite. The lizards, properly so called, arebeantifally 
}»inted and mottled ; tbeir frolicksome agility is 
amusing to those who ure&miliar with their appear- 
ance; and the great affection which some of tbera 
^ow to man, sbould, in some measure, l^e repaid 
with kindness. Others, such as the Iguana, 
though not possessed of beauty, are very service- 
able, furnishing one of the most luxurious feasts 
the tropical climates can boast, of. Those treated 
of before were objects of curiosity, because they 
\vere apparently objects of danger : ftiost Df these 
here mentioned have either use or beauty to 
engage ns. 

' ' Directly descending from the crocodile, we £nd 
fhe Cordyle, the Tockay, and the Tejugua<M, all 
growing less in order, as I have named them. These 
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fill up the chasm to be fouad between the crocodile 
uid the African I^ana. 

The Iguana, which deserves our notice, ia aboot 
five feet long, andthe body about as tiiick es one's 
thigh : the skin is covered witb Bmall scales, like 
those of a serpent ; and the back is furnished with 
a row of prickles, that stand up, like the teeth of a 
saw : the eyes seem to be but half opened, except 
4vfaen the animal is angry, and then they appear 
large and sparkling : both the jaws are full of Tory 
sharp teeth, and the' bite is dangerous, though not 
Tenomoas, for it never lets lo<»e till it is killed. Th6 
male has a skin hanging under his throat, which 
reaches down to his breast ; and, when displeased; 
he pnfiTs it up like a bladder : he is one third larger 
and stronger than the finale ; though the strength 
of either avails them little towards their defence. 
The males are ash-coloured, and the females are 
green. 

The flesh of these may be considered as the 
greatest delicacy of Africa and America ;' and the 
sportsmen of those dimates go out to hunt the igaana, 
as we do in pursuit of the pheasant or the hare. In 
the beginning of the season, when the great floods 
of the tropical climates are past awey, and vegetation 
" starts into universal verdure, the sportsmen are seen 
with' a noose and a stick, wandering along the sides 
of the rivers, to take the iguana. Thid animal, 
though apparently formed for combat, is the most ' 
harmless creature of (dl the for^t ; it lives among 
the trees, or sports in the water, without ever offer- 
ing to offend : there, having fed upon the flowers of 
the mabot, and tiie leaves of fhe mapou, that grow 
along the banks of the.Btream, it goes to repose upon 
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the brancbes of the trees tiaA hang over the vrater. 
Upon land the animal is ewift of foot : but when 
once in possession of a tree, it seems conscions of 
the security of its situation^ and never offers to stir. 
There the sportsman easily finds it, and as easily 
iastens his noose round its neck : if the head be 
placed in such a manner that the noose cannot 
readily be fastened, by hitting the animal a blow or 
the nose with the sticky it lifts the head, and offera 
it in some measure to the noose. In this manner, 
and also by the tail, Uie iguana is dragged from the 
trees, and killed by repeated blows on the bead. 

The Cameleon is a. very different animal ; and as 
the igpuana satisfies the appetites of the epicure, this 
is rather the feast of the philosopher. Like the cro- 
codile this little animal proceeds from an ^g ; and 
it also nearly resembles that formidable creature in 
form ; but it differs widely in its size and its appe- 
tites; being not above eleven inches long, and 
delighting to sit upon trees, beingafraid of |Serpents, 
from which it is unable to escape on the ground. 

The head of a large cameleon is almost two inches 
long ; and from thence to the beginning of the lail^ 
four and a half ; the tail is five inches long, and the 
feet two and a half; the thickness of die body is 
different at different times ; for sometimes from the 
back to the belly, it is two inches, and sometimes 
bat one ; for it can blow itself up, and contract 
itself, at pleasure. This swelling and contraction is 
not only of the back and belly, but of the 1^ and 
tail. 

These different tumours do not proceed from a 
dilatation of the breast in breathing, which risesand 
fiills by turns ; but are very irregular, and seem 
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adopted merely from caprice. The cameleon is often 
seen, as it were, blown up for two hours together ; 
and then it continues growing less and Icbs^ insensi- 
bly : for the dilatation is always more quick and 
visible than the contraction. In this last state the 
animal appears extremely lean ; the spine of the back 
seems slmrp, and all the riba may be counted ; like- 
wise the tendons of the legs and arms may be seen 
very distinctly. 

This method of puffing itself up, is similar to that 
in pigeons, whose crops are sometimes greatly dis- 
tended with air. The cameleon has a power of 
driving the air it breathes over every part of the 
body : however, it only gets between the skin and 
the muscles ; for the muscles themselves are never 
swoln. The skin is very cold to the touch; and 
though the animal seems so lean, there is no feeling 
the beating of the heart. The surfece of the skin 
is unequal, and has a grain not unlike shagreen^ but 
very soft, because each eminence is as smooth as if 
it were polished. Some of these little protuberances 
are as large as a pin's bead, on the arms, legs, belly, 
and tail ; but on the shoulders and head they are of 
an oval figure, and a little larger : those under the 
throat are ranged in the form of a chapiet, from the 
lower lip to the breast. The qplour of all these 
eminences, when the cameleon is at rest in a shady - 
place, is of a bluish grey, and the space between is 
of a pale red^and yellow. 

But when the animal is removed into the sun, 
then comes the wonderful part of its history. At 
first it appears to suffer no change of colour, its 
greyish spots still continuing the same : but the whole 
surbce soon seems to imbibe the rays of light ; and 
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the simple colouring of the body cbangea into a va- 
riety of beaatifol hues. Wherever the light comei 
upon the body, it is of a tawny brown ; but that 
part of the skin on whibh the sun does not shine> 
changes into several brighter eoloars, pale yellow^ 
or vivid crimson ; which form spots of the uze tiS 
half one's finger: some of tiiese deseend from th« 
spine half way down the "back ; and others appear 
on the sides, arms, and tail. When the sun has done 
shining, the original grey colour returns by degrees, 
and covers all the body. Sometimes tbe animal 
becomes all over spotted with brown spots, of a 
greenish cast. When it is wrapped up in awbite linieB 
cloth for two or three minotes, the natural colout 
becomes much lifter ; but not quite white, as some 
authors have pretended: however, from hence it mast 
not be conduded that the cameleon assumes the 
colour of the objects which it approaches ; this is 
entirely an error, and probably has taken its rise from 
the continnal changes it appears to undergo. 

Le Bruyo, in his Voyage to the I^evant, has given 
us avery ample description of the cameleon. .During 
his stay at Smyrna, he bought several of this kind,* 
and, to try bow long they could live, kept four of . 
them in a cage, permitting them at times to run 
about the faoQse. The fresh sea-breeze seemed to 
give them most spirits and vivacity ; they opened 
their mouths to take it in : he never perceived that 
they eat any thing, except now and then a fly, whidt 
they took half an hoar to swallow : he (Served 
their colour oflen to change, three or fow times sue- 
cessively, without being able to find out any caiM 
for such alterations ; their common colonr he found 
to be grey, or rather a pale mouse fwlour ; but its 
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riiost frequent changes ivere into a beautifiil green, 
spotted with yellow : sometimes "the anr^til wa§ 
marked all over with dark brown, and this often 
changed into a lighter hrown : some colonFs, how-> 
ever,it never assumed; aKid,' cohtrary'to w'het'wa^ 
said above, hefoiind red to be amongtfae number. ' ' 

Though our traveller took the utmost care, he! 
was unable to preserve any of them alive above fivef 
motitha ; and many of' them died in foiir. Wbch.tbcj 
eameleon Changes pldce, and attempts to-descend 
from an eminence; it' moves with -the utmoist preJ 
eautlon,' advancing onel^ very deliberately before 
Uie (ttheri still securing itself by holding-whatever it 
t&n grasp l)y the tail. - It'sddom opens the mouth/ 
except for frfesh air; Bn^: when that iti supplied, 
disc^fiers ^ts satisfaCli<Jn by its''mofions,-and-the' 
firequest' changes of "its colour. "Hie -toiigue is 
sometimes darted out 'bfter its prey, whiclj is flies ;' 
and this'^is as long as 'the whole body.' 'The ^yes' 
are remarkably little, though they standi out of th^ 
head : they have a single eye-lid, like a cap with a 
hole in the middle, through which the sight of the 
eye appears, which i? of a shining Drown ; an^ 
round it there is a little circle of a gold colour ; but 
the most extraordinary part of their coDforraatton 
is, that the animal often moves one eye, when Ihe- 
otheris entirely at rest; 'nay, sometimes one eye 
will seem to look directly forward, while the other 
looks backward ; and one will look upward, while . 
the other regards the earth.* 

[•Dr. Wiltman, during hit stay in Egypt, had an opportunity 
of dissecting one of these animals. Prom the mouth he drew a 
white tender substance, between fivd and atx inched I'^K> ^"^ P^ 
the thicknegs of a goose-quill. Having an increased wi^tb at ite 
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To tbiEf daes oi Uzards w^ may refer the Dragoni 
a most terrible aDimal, but most probably not of 
Nature's forniatioii. Of this deathndealing creature 
all people have read ; ^d the most barbarous coun- 
triesj to thi« day^ pa^nt it to the jmagia^tion in all 
its terrors, and fear tp meet it in every fore9t. It is 
iiot enough that Nature has fumiBheid thQs? cQU(it|ies 
^ith poisons of yu'tone malignity; with 89i:|>^t9 
forty feet long ; with ele,pbanta, lions, and tigiers ; to 
make their situation reiJly dangerous, the cap^cjovu 
imagination is s^t at work to. call up n<tvr< te^i^n; 
and scarcely a Savage is foi^n^^ that does not talk of 
winge^ serpents of iminoderate lepgth, flying away 
with the camel or tlie rhinoceros, or destrqy^qg 
mankind by a single glare. Happily, hoffev^, 
such ravagers are no where found to exist at 
present; and the whole race of dragons is dwindled 
down, to the Flying Uzard, a liule haeail«8B crea- 
ture, that on^ preys upon insects, and even seems 
to embellish the forest frith itif beauty. 



extremity, it had somewhat the appearance of an ioTertedcone, 
gnd was filled with an extremely viscid and tenacious whitish fluid. 
This descriptiOD of tongue, or weapon as it may be more properly 
tenn^, nature has supplied t» the Snima] to enable it to seize 
Upon its prey. They were ofaarared to dart it forth Bt^denly, to 
the distance of &ve or six inches, end in the same Biasner catch 
flies with an equal promptitude and certainly. The viscid and 
tenacious quality of the fluid sufficiently explains its use. By 
applying the point of a prohe dipped in it to the bodies of flies, 
they were detained some time. The pulf^ substsnce of which 
the dart or tongue is composed, is projected forwards by a trian- 
gular GBrtilaginouE ring, to which it is attached, and which is 
seated ^t the posterior part of the mouth. This- cartilage is 
composed of rings like tJie Irachea or windpipe. This uisoaK 
had only one common vept-J 
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The Fljing Limrd of Jars p«rcli« vlptm froJt- 
trees, and feeda upon fliesj «nts, batteHBiet^ and 
other small insects. It is a very harmleM creature, 
anddoes no nischief in any respect. Gentil, in his 
Voyage roand the Woric^ affirms that he has seen 
these lizards at the island of Java, in the 'East 
Indies. He observed they flew very swiftly from 
tnee to tree ; and havinji; killed one, he could not 
but admire the skin, which was painted with several 
Iteantifol colours : it was a foot in length, and had 
four paws, like the common lizard ; but its head 
was flat, and bad a small hole in the middle ; the 
wings were very thin, and resembled those of a 
%ing'fiEA. About the neck were a sort of ^^ttJes, 
not unKke those of cocks, which gave it no dis- 
agreeable appearance. He intended to have pre- 
served it, in (M*der to bring it into Europe ; but it 
waa corrupted by the heat, before the close of the 
day : however, they have since been brought into 
England, and are now common enough in the 
€»i»aeti of the carious.* 

The last animal of the lizard kind that I shaH 
mention, is the Ghalcidian Lizard of Atdrovandus, 
very improperly called the Seps, by modern histo- 
rians. This animal seems to make, the shade that 
leparates the lizard from the serpent race. It has 

f ' Tfceflj^ng dragon is an animal in every respect resembling; 
the liKwd, except that it ia fiirniihed with a large expanaile prc^ 
cen on. each side its body, liks the wings of the flying squsral, 
covered wilh scalea, and ioternally strengthened by ribi which 
extend to the end of the membrane. By this it ia enabled to skip 
from bough tobougfa anttTrom tree to tree, in search of the insects 
which are its food. The throat is likewise fumiihedwithalarge 
pvnic pouch, resembling the crest on the throat of the gu(ina.'J 
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ibut. legBj like tke lizard ; but bo short, as to. be 
utterly unserviceable in walking: it has a long 
slender- body, like the serpent ; and it is said to 
have the serpent's malignity also. The fore legs 
are very near the. head ; the hind te^ are placed 
&r backward; but before and behind they seem 
rather useless incumbrances, than instruments 
serving to assist the animal in its motions, .or in 
providing for its subsistence. These animals are 
found above thr^e feet long, and: thick in propor-^ 
tion, with a large head and pointed snput. Th6 
vrbole body is covered with scales; and the belly is 
white, mixed with blue. It. has.four crooked teeth ; 
as also, a pointed tail, which, however, can -inflict 
no wound. Whether the teeth be similar to the 
viper's fangs, we are not told ; though Volateranui 
says, they are covered with -a membrane; by 
wbi£h I am apt to think he. means a venom>bag; 
which is found at the root of the teeth of all ser< 
pents that are poisonous^ . It is viviparous ; fifteen 
young ones having been taken alive out of its belly; 
Upon the whole, it appears to bear a strong affini^ 
]to the viper ; and, like that animal, its bite may. be 
dangerous. . . 

[Besides the kinds already described, it may be 
proper to mention one more, equally celebrated 
among the ancients for its supposed malignant 
xioatities. This is the Basilisk, so dreadful, to the 
imagination of our forefiithers, that its very aspect 
was considered to be'fttal/ Lucan, with the fall 
licentious painting of a poet, has described this 
harmless lizard as a monster residing among the 
burning plains of Africa, whose glance struck terror 
wherever it was directed, and obliged all others 
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of its poisonous .associates to keep- a humble 
distance. 

The Basilisk, however, is an inoffensive animal, a 
native of South America, residing principally among 
trees, and feeding like many of its tribe on insects. 
It'is immediately distiDguished from all the rest of 
its kind, by a long> conic cap-like protuberance on 
the top of its head, which points a little backwards ; 
and by a kind of fin, radiates like those of a fish, 
which extends from the shoulders down to the back 
and half way along the tail, This fin it can 
elevate or depress at pleasure, and may probably 
be serviceable in its progression from one branch 
of a tree to another. It is about a foot and a half, 
of great agility, and is said to be able occasionally 
to'swim wUh perfect ease.] 



Of Serpents in getieral. 

■ W E now come to a tribe that not only their 
deformity," their venoni, their ready malignity, but 
also our prejudices, and our very religion, have 
tau^t us to detest. The serpent has from the 
beginniqg been the enemy of man ; and it has 
hitherto continued to terrify and annoy him, not- 
wiUistanding all the arts which have been practised' 
to destroy it. Fortnidable in itself, it deters the 
invader from the pursuit; and from its figure 
capable of finding sheherin a little space, it is not 
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euily discovered by those who would ventare to 
try the encounter. Thus possessed at once of 
potent arms and inaceeasible or secure retreatSj it 
baffles all the arts of inaii, though uoTerso-eBniestly 
bent upoa its destruction. . 

For this reason, there is scarcely a Country in the 
world that does not still give bh*th to this poisonous 
brood, that seem formed to qudl human pride, aud 
repress the boasU of security; Maokind have 
driven the lion, the tiger, and the wolf from their 
vicinity ; but the snake and the viper still defy their 
power, and frequently punish tiieir insolence. 

Their numbers, howeVer, are thinned by hiuaaa 
assiduity ; and it b possible some of the kinds are 
wholly destroyed. In none of the conntriea of 
Europe are they sufficiently numerous to be truly 
terrible ,* the philosopher can meditate in the fields 
without danger, and the lover seek the grove without 
fearing any wounds but those of metaphor. The 
various malignity that has been ascribed to European 
serpents of old, is now utterly unknown ; there are 
not above three or four kinds that are dangerous, 
and tbeirpoisou operates in all in^he same manner. 
A burning pain in the part, easily removeahle by 
timely applications, is the worst effect that we 
experience from the bite of the most Tenouow 
serpents of Elurope. The drowsy death, the start- 
ing of the blood from every pore, the inteti&ble and 
burning thirst, the melting down the solid, mantf tff 
tile whole form into one heap of putKfaction, these 
are horrors with whidi we are entirely u&ac^mitited: 

But though we have thus reduced these dJin^iV, 
having been incapable of wholly removiDg theM, in 
other parts of the world they still nige witbajl IheJ' 
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ancient nnlignity. Nature seems to have placed 
them as centiDels.to deter mankind from spreading 
too widely, and from seeking new abodes till they 
hare thocoQg'hly raltivated those at home. In the 
warm coantries that lie within the tropic, as wdl ai 
in the cold regions of the north, where the inhabi- 
tants are few, the serpents propagate in equal pro-- 
pOrtion. Bat of all countries those regions have 
them in the greatest abundance where thefieldsare 
unpeopled and fertile, and where tiie climate sop< 
plies warmth and humidity. All along the swampy 
banks of the river Niger or Oroonoko, where Uie 
sun is b>t, the forests thick, and the men but few, 
the senpenia ding among the branches of the trees 
in infinite numbers, and carry on' an unceasing war 
againfltaUotfieraninaale in their vicinity. Travellers 
have assured tfs that they have often seen large snakes 
twining round the trunk of a tall tree, encompassit^ 
H like a wreath, and ttms rising and dracending at 
pleasure. In these countries; therefore, thesierpent' 
is too formidable to become aii object of caridsity, 
for it excites mach more violent sensatibtis. 

We are not, therefore, to reject as wholly iaUul6ti^ 
tbe accounts left us by the ancients of the terribli 
devastations committed by a single serpent. It. is 
prdiable,' in early times, when the arts were little 
known, and mankind were bot thinly scattered ov6t 
tbe earth', that serpents, continuing undisturbed pos- 
aessArs of tbe foifest, grew to aU amazing magnitude ; 
and every other tribe of animalB fell before them. 
It then might have happened, that serpents reigned 
tbe tyrants of a distnctfor centuries tt^etbei'. Td 
- dniniale of this kind, giVtifrn by time and rapacity to 
at hundred ffl* a bundred and fifty feet in length, the 
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lion, Ihe tiger, and even the elephant itself, were 
but feeble opponents. The dreadful monster spread 
desolation round hits ; every creature that had life 
was devoured, or fled to a distance. That horrible 
fator which even the conimouest and the most harm- 
less snakes are stilt found to diffuse, might, in these 
larger ones, become too powerfulfor any living being 
to withstand; and while they preyed without dis- 
tinction,' they might thus also have poisoned the 
atmosphere around them. In this manner, having 
for ages lived in the hidden and unpeopled forests, 
and finding, as their appetites were more powerful, 
the quantity of their prey decreasing, it is possible 
they might venture boldly from their retreats, into 
the more cultivated parts of the country, and carry 
(^nsternation among mankind, as they had before 
desolation among the lower ranks of Nature. We 
have many histories of antiquity, presenting us sudi 
a picture; and exhibiting a whole nation sinking 
qnder the ravages of a single serpent. . Attbattime 
man had not learned the art of' uniting the efforts 
of many, to effect one great purpose. Opposing 
multitudes only added new victims' to the general 
calamity, and increased mutual embarrassment and 
terror. The animal was therefore to be -singly op- 
' posed by him who had the greatest strength, the 
best armour, and the most undaunted courage. In 
such an encounter hundreds must have fallen ; till 
one, more lucky than the rest, by a fortunate blow, 
or by taking the monster in its torpid interval, and 
surcharged with spoil, might kill, and thus rid his 
country of the. destroyer. Such was the original 
occupation, of heroes; and those who first obtained 
i)i%\ paroej from their deatroying the ravagers of 
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the earth, gaiaed it mach more deservedly titan 
their anccessors, who acquired ti^eir reputation only 
for their skill in destroying each other. £ut as we 
descend, into more enlightened antiquity, we find 
these animals less formidable, as being attacked in a 
more successful manner. ' We are told, that while 
Regius led bis army along the banks of the river 
Bagrada in Africa, an enormous serpent disputed 
his passage over. We are assured by Pliny, who 
says that be himself saw the skin, that it was a 
hundred and twenty feet long, and that it had de- 
strc^ed many of the army. At last, however, the 
battering engines were brought out agamst it ; and 
these assailing it at a distance, it was soon destroyed. 
Its spoils were carried to Rome, and the general 
was -decreed an ovation for his success. There are, 
perhaps, few fects better ascertained in history than 
this : an ovation was a remarkable honour ; and 
was given, only for some signal exploit, that did 
not deserve a triumph : no historian would offer to 
invent that part of the story at least, without being 
subject to. the^most shameful detection. The skin 
was kept for several years after in the capitol ; and 
Pliny says, he saw it there : now, though Pliny was 
a credulous writer, he was by no means a false 
one; andwhateverhesayshehasseeA, wemay very 
safely rely on. At present, indeed, such ravages 
from serpents are scarce seen in any part of the 
world.; not but that in Africa and America, some 
of them are powerful enough to brave the assaults 
of men to this day. 

, But happily for us, we are placed at such a 
distance as to take a view of this tribe, without 
fearing for our safety ; we can survey their im- 
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potent malignity with the saiae delight with whidi 

the poet describes the terrors of a d^ moast^er. 

Nequeant expleri corda tuendo 
TeniUles oculoi villosaque setis pectore. 

To us tbeir slender form, their undulating motion, 
their vivid cblouring, tb«t horrid stench, ibeir 
foeky tongue, aad their euvenomed fangs, are 
totally htirmlCH,- and ia thifl country th«r uses 
even serve to oounterbalaBC^ the miscbirf they 
sometimes occasion. 

If we take a survey of serpents in geaeral, diey 
bave marks by wbicb they are distangmhed fnmi 
All the rest of anioiated natare. They have die, 
length and the suppleness of Uie eel^ but want fins 
to swim ifrith ; Uiey have the scaly covering and 
pointed tail of the lizard, bttf they Want legs to walk 
with ; tfaey have the crawtkig motion of the worm, 
but, unlike that-anHnal, tiwy have Iilngs to bret^te 
with : Bke all the reptile kiad,' tbey are lesenUiil 
when ofiended ; and Nature has supplied them 
with terrible arms t» revenge, evory injury. 

Tfaoagh they- are possessed of very different de- 
grees of miyigrii^> yet they ^e all fornidaUe to 
man, and bare ai strong. sinnEitude of form to each 
other ; aad it will be pFoper to mark the general 
characters before \^e deSceBd^ to pbrticnkrs. With 
respect te their conformatbD, dl setpeats have a 
very wide mouth, in pr<^ortiOn to the size of the 
fated 7 and, whatis very extzaordinaryitbey can' gape 
and swallow the head of another aaimet wfaick it 
tiiree times aabtgasUieB-own. Ihave^seeta a i«ad 
taken ootef the belly' of a snake, at .Lord Spencer's, 
near I^ndoo, the body of which was thrice ^e 
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dictmeter oC the animal that sTrellowed it. However, 
it is no way anrprisiQ^ that the skin of the sodie 
abould strett^ to receive so larg^e a morwl; the 
wonder seems how the jaws coukt take it in. To 
cspJaio this, it must be obaerved that the jaws of this 
animal do not open as ours, in the manner of a pail 
of hinges, where bones are applied to bones, and play 
li^KMi one another ; on the contrary, the serpetit's 
jaws are held tpgether at the roots hy a stretching 
muscular akin ,- by which means they open as. widdy 
ftsithe aninasi dwoaes to stretch them, and admit of 
a {Nrey mocb thicker than the snake's own body. 
The throat, like stretching leather, dilates to admit 
the 'DorMl',- the stomach receives it in part; and. 
the rest remains in the gullet, till putrefaction tmi 
. the jaices of the serpent's body unite to dissolve it^ 

As to the teetb, I will talk more of them wfaea t 
come te treat ef the viper's poison. : ii will be s#- 
Jhiieathere to oinerve, that some s^penta have £aii^, 
or canu^etecth, and others are without thtm. The 
teeth in all ar^ crooked and hollow; and, by a 
pecidiar contrivance, are- capable of being erected 
or depressed at pteoaure. 

Tbe eyes of all serpents are smaU, if compared 
to the len^h of the body ; and thoogh diffierently 
oolbured in different kiads, yet the appearance; of 
fiH is mal^ and heavy : and from their known 
qoaHties, theystrlke the imagination with the idea 
of ft creature mediiatiog mischief. In some, the 
upper eye-lid is vranting, and the serpent wirdts 
only with that below ; in otbvn, theaairaal has a 
nictitating membrane or skin, MsembliBg that, wbteb 
is found in birds, wbicfa keeps the eye deem, and 
t»reBenres the sigM. The sobstisnce of the eyetin 
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aU is bard and horny; the crystalline humour 

occupying a great part of the globe. 

The holes for heariDg are very visible in all : but 
there are no conduits for smelling ; though it is 
probable' that some of them enjoy that sense in 
tolerable perfection. 

The tongue in all these animals is long and 
fbi^y. It is composed of two 4ong 6esby -sub- 
stancesj which terminate in abarp points and' are 
very pliable. At the root it is connected very 
strongly to the neck by two^tendonSj ihat give it a 
variety of play. Some of the viper kind bave tongues 
a fifth part of the length of their bodies ; they are 
contlnuaUy darting them out, but they are entirely 
harmless, and only terrify those who are ignorant 
of the real situation .of tiieir poison. 

If from the jaws we go on to the gnlleti we shall 
ftd it very wide for the animal's size, and capable 
of being distended to a great degree : at tbe bottinn 
of this lies the stomach, which is not'so capacious, 
and receives- only a part of tbe prey, while the rest 
continues in the gullet for digestion. When tbe 
substance in tbe stomach is dissolved into chyle, jt 
passes into the intestines, and from thence goes to 
nourishment, or to be excluded by the vent. 

Like most other animals, serpents are fiiniished 
-with lungs, which I suppose, are serviceable jn 
breathing, though we cannot perceive the matiner 
in which this operation is performed ; for though 
serpents are often' seen apparently to draw in their 
breath, yet we cannot find the smallest signs of 
their ever respiring it again. Their lungs however 
are long and large, and doubtless are necessary to 
promote their languid circula^on. Th^ t^fil't >" 

''^ 
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fomed as. in tfae tortoise, tbe frog, and the lizard 
kinds, so bb to work without the aasistance of the 
lungs. It is -single, the greatest pfort of the blood 
flowing from the great vein tb the great artery by 
the shortest course. By this contrivance of Nature 
we easily gather two - consequences ; that snakes 
are amphibious, being equally capable of living on 
land and inthe water;' and, that also Ihey are 
torpid in winter, like the bat, the lizard, and othec 
animals formed in the same manner. 

The vent in these animals serves for the emission, 
of the nrine:and the feeces, and for the purposes of 
generation. . The instrument of generation in tbe 
mate is double, being forked like the tongue ; the 
ovaries in the female are double also; and the 
aperture is very ' large, in order to receive the 
double inBtniotent of tbe male. They copulate in 
their retreata; and it is said by the ancients, tb^^ 
in. this sitnation they appear like oue serpent with 
two heads ; but how far this remark is founded in 
tnitfa, ,1 do not find : any of the moderns that can 
resolve me. 

As tbe body of this animal is long, slender, and 
capable of bendktg in every direction, the number 
of joints .m the back-bone are numerous beyond 
what one would ima^ne. In the generality of 
quadrupeds, they amount to not above thirty or 
forty: in the serpent kind they amount to a 
hundred and forty-five from the bead to the vent. 
And twenty^five more from that to the tail.* The 
number of these joints must give tbe back-bone a 
BUi^rising degree of. pliancy; but this is still. in- 



* Vide Chant. Aoatom. 
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creaied by the omi'iieriM wfaidi «Mft.of Uies^jointfe 
are locked into t^e other. In man and qsadn^ds, 
dw flat supfeces of the bones are laid one a^imt 
the other, and bound ti^bt bj sinews ; hit in ser- 
pents the bones play oae within the'otfaN, like baH 
and socket, so tbat tbey have fall molloQ npoa eaxh 
t^her in every direction.* Thus. if a man wereto 
form a oiachine composed of sonntty joiaU as ait 
found in the badi'of a s^pent, be weiiU iind it m» 
easy matter to give it each str^gthasd pliancy at 
the fame time, .The cbaia of a watcb is bat a 
buR^it^ piece oi woriimaDsfaip in comparison. . 

TboDgb the nnmber of joints, in the badi-boaie is 
great, yet that of the ribs is still greater ; for, fraaa 
the bead to the vent, there are two ribs . to every 
joint, which makes their nambcr tiro biindra] and 
ninety in all. These ribsare furBiBbcdwidi.mu8cles, 
four in number ; which being; inserted kitotbe faeai^ 
ran along; to the end of the tail, and ^ive the animal 
great strength and agility in all its aiotions; 

The skin also contributes to its motions, being 
composed of a number of scales, united tO' eack 
oUier by a tratisparent Toembrane, which grows 
harder as it grows older, until the animal dmnge!^ 
which is generally done twice a year. This cover 
then bursts near the head, and the serpent creeps 
from it, by an undulatory motion, in a new skin, 
much more vivid than the^fcH^mer. If tbe old slougfc 
be then viewed, every scale will be distinctly seen^ 
Hke.a piece of net-work, and will be found greyest 
where the part of the body they covered was la^fest 

There is much geometrical neatness in the dis- 

. • Derhsm, p. 596. 
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powl ^iikc afttpeat's vA\ea, fmasBiilnng UKfinlaiBl^a 
sinuoua mptioa. As tha^get of the foremoat scales 
lie over the ends of their fgidlowiiig scales, so those 
edges, when the. aoaJes are erected, which the 
animal has a power of doing in a small degree, 
«atch in the ground, like the nails in the wheel of a 
ohariot, and so promote and facilit^e the animaKt 
^Bogiea$ive motkra. The' erecting these scales is 
hy means of a maltitude of distinct moscles, with 
i^ch each. is supplied, and one -end of which is 
tacked each to. the middk of the foregoing. 
, .la some t^ the serpent kind there is the exactest 
ayxuqetry .in these scales; in others they are dis- 
posed more irr^alariy. In some there are lai^er 
scales on the belly, and often answering to the 
number of ribs ; in others, however, the animal is 
without them. Upon this slight diflference, Lin- 
i)sms has founded his distinctions of the various 
clafiBes of the serpent tribe. Human curiosity, 
however, and even human interest, seem to plead 
fiH- a very difiereot method of distribution. It is 
not the nHmbe'r of scales on a formidable animal's 
belly, nor (heir magnitude or variety, that any way 
excite our concern. The first question that every 
man will naturally ask, when he bears of a snake, 
is, whether it be large ; the second, whetiier it be 
venomous i In other words, the strongest lines in 
the animal's history are those that first excite our 
attention ; and these it is every historian's business 
to disphiy. 

When we come to compare serpents with each 
other, the iirst great distinction appears in their 
size ; no other ti'ibe of animals differing sp widely 
iu this particular. What, for instance, can be so 
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remotely separated ag tbe~ Great Liboy^ of SQri- 
nam, t^t grows, .to thirty-six feet lon^; and the 
Little Serpent at the Cape. of Good Hope and the 
north of the. river Senegal, that is not above three 
inches, and covers nfaole Bandy deserts with it» 
multitudes < This tribe of animals, like that of 
fiihes, seems to have no bounds put to their 
growth : their bones are in a great measure carti- 
laginous, and they are conseqaently capable of 
great extension ; the . older, therefore, a serpenir 
becomes, the larger it grows ; and as they seem ttf 
live to a great age, they arrive at an enormous size. 
Leguat assures us that he saw one. in Java, that' 
was fifty feet long. Carii mentions their growing; 
to above forty feet ; and we have now the skin aS- 
one in the Museum, that measures thirty-two. Mr.' 
Wentworth, who had large concerns in the. Ber^ 
hices in America, assures me, that, in that country,: 
they grow to an enormous length. He one day 
sent out a soldier, with an Indian, to kill wild 
fowl fm- the table ; and they accordingly went some 
miles from the fort : in pursuing their game, the' 
Indian, who generally marched before, .beginninf^' 
to Ure, went to rest himself upon the fallen trunk< 
. of a tree, as he supposed it to be ; but when he 
was just going to. sit down, the enormous monster 
began to move, and the poor savage, perceiving* 
that he had approached a Liboya, the greatest of 
all the serpent kind, dropped down in an agony. ' 
The soldier, who perceived at some distance what' 
ha^ happened, levelled at the serpent's head, and, 
by a lucky aim, shot it dead : however, he continued' 
his fire until he was assured that the animal was 
killed ; and then going up to rescue his companion;, , 
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vrh6 yms fallen motionless by its side/ he, to his 
astonishment, found htm dead likewise, being killed 
by the fright. Upon his return to the fort, and 
telling'what h&d happened, Mr, Wentwortb ordered 
the animal to be brought up, when it was measured 
and found to be thirty-six feet long. He had the 
skin stuffed, and then sent to Europe, as a'present 
to the Prince of Orange, in whose cabinet it is now 
to be seen at the Hague ; but the skin has shrunkj 
by drying, two or three feet. 

In the East Indies they grow also to an enormous, 
size; particularly in the Island of Java, where, we 
are assured, that one of them will destroy and devour 
a buffelo. In a letter, printed in the German Ephe- 
merldes, we have an aecount of a combat between 
an enormous serpent and a buffalo, by a person, 
who assures us that he was himself a spectator. 
The. serpent had for some time been waiting near 
the brink of a pool, in expectation of its prey ; when 
a buf&lo was the first that offered. Having darted 
upon the affrighted animal, it instantly began to wrap 
it round with its voluminous twistings ; and at every 
twist the bones of the buffalo were heard to crack 
almost as loud as the report of a cannon. It was 
in vain that the poor animal struggled and bellowed ; 
its enormous enemy entwined it too closely to get 
free ; till at length, all its bones being mashed to 
pieces, like those of a malefactor on the wheels and 
the whole body reduced to one uniform mass, the 
serpent untwined its folds to swallow its prey at 
leisure. To prepare for this, and in order to make 
the body slip down the throat .more glibly, it was 
seen to lick the whole body over, and thus cov^r it 
wtUi its mucus. Ittlien began to swallow it at (hat 
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fend that offered least resistance ; while its length of 
body was dilated to receive its prey, and thns took 
in at once a morsel that was three times its imn 
thickness. We are assured by travellers^ that these 
animals are often found with the body of a stag in 
theirgnllet, while the horns, which they are nnaUe 
to swallow, keep sticking out at their mouths. 

But it is happy for mankind that the rapacity o( 
these frightful creatares is'often Uieir punishment; 
for whenever any of the serpent kind have gorg^ 
themselves in this manner, whenever their body is 
Seen particularly distended with food, they then 
become torpid, and may be approached and de- 
stroyed with safety. Patient of hunger to a sur- 
prising degree, whenever they seize and swallow 
tiieir prey, they seem, like surfeited glattoiUt 
unwieldy, stupid, helplessj and sleepy : they at diat 
time seek some retreat, where they may lurk for 
several days together, and digest their meal in 
safety : the smallest effort at that time is capable of 
destroying them ; they can scarcely m^e any 
resistance : and they are equally unqualified for 
flight or opposition : that is the happy opportunity 
of attacking them with success ; at that time the 
naked Indian himself does not fear to assail them. 
But it is otherwise when this sleepy interval of 
digestion is over ; ihey then issue, with &mished 
appetites, from their retreats, and with accnmnlated 
terrors, while every animal of the forest flies before 
them. 

Carli describes the Long Serpent of Congo, 
making its track through the tall grass, like mowers 
in a summer's day. He could not wiUtout tenroT 
behold whole lines of grass lying levelled luider the 
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sweep of its tail. In tbii manner it moved forward 
with great rapidity, until it found a proper situation 
frequented by ita prey : there it continued to lurk 
in patient expectation^ and would bare remained 
for weeks t<^etber, had it not been disturbed by 
the natives. 

Other creatures hare a choice in their provision ; 
but the serpent indiscriminately preys upon all; 
the buffalo, the tiger, and the gazelle. One would 
think that the porcopine's quills might be sufficient 
to protect it ; but whatever has life serves to ap- 
pease the bunger of these devouring creatures; 
porcupines, with all tbeir quills, have frequently 
been found in their stomachs, when killed and 
opened; nay, they most frequently are seen td 
devour each other. 

A life of savage hostility in the forest, offers to the 
imagination one of tbe most tremendous pictures in 
IN^ature. In those burning countries where the sun 
dries up every brook for hundreds of mites round ; 
when what had the appearance of a great river in 
the rainy season, becomes, in summer, one dreary 
bed of sand; in those countries, I say, a lake that 
is never dry, or a brook that is perennial, is con- 
sidered by every animal as the greatest convenience 
of nature. As to food, the luxuriant landscape 
supplies that in sufficient abundance : it is the vrant 
of water that all animals endeavour to remove ; 
and, inwardly parched by the heat of the climate, 
traverse whole deserts to find out a spring. When 
they have discovered this, no dangers can deter 
them from attempting to slake their thirat. Thus 
the neighbourhood of a rivulet, in the heart of the 
tropical continents, is generally the place where all 
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the hoMile tribes of natoredraw up.for the engage- 
ment. On the banks of this little envied spotj 
ihousands of animals of various kinds are seen 
venturing to quench their thirst, or preparing to 
seize their prey. The elephants are perceived in a 
long line, marching from the darker parts of the 
forest; the hoffaloes are there, depending upon 
nnmbeiB for security ; the gazdlea relying solely 

, npon their svriftness ; the lion and tiger waiting a 
proper opportunity to seize ; but chiefly the larger 
serpents are upon guard there, and defend , the 
accesses of the lake. Not an hour passes without 
«)me dreadful combat ; but the serpentj defended 
by its scales, and naturally capable of sustaining a 
multitude of wounds, is, of all others, the most 
formidable. It is the most wakeful also ; for the 
whole tribe sleep with thejr eyes open, and are 
consequently for ever upon the watch : so Uiat, till 
their rapacity is satisfied, few other animals will 
venture to approach Uieir station. 

But though these animals are, of all others, the 
most voracious ; and though the morsel which they 
fwallow, without chewing, is greater than what any 
other creature, either by land or water, the whale 

"' itself not excepted, can devour, yet no animals 
upon earth can bear abstinence so long as they. A. 
single meal, with many of the snake kind, seems to 
be the adventure of a season ; it is an oct^urrence 
of which they have been for weeks, nay sometimes 
for months, in patient expectation. When they 
have seized their prey, their industry for several 
week's is entirely, discontinued; the fortunate, 
capture of an hour often satisfies them for the 
remaining period of their annual activity. As tiair 
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bibod is cdMbrtban that of most other teirestrial 
animals, and as it circulates but slowly throug'h tbein 
bodies, so their powers of digestion are but feeble. 
Their prey continues, for a long time, partly in the 
stomach, partly in the gullet ; and a, part is often 
seen hanging out of the mouth. In this manner it 
digests by degrees ; and in proportion as the part 
below is dissolved, the part above is taken ia. It is 
not therefore till this tedious operation is entirely 
perfomied, that the serpent renews its appetite and 
its activity. But should any accident prevent it from 
Issuing once more from its cell, it still can continue' 
to bear &mine, for weeks, months, nay ibr years 
together. Vipers are often kept in boxes for six or 
eight months, without any food whatever ; and there 
are little serpents sometimes sent over to Europe, 
from Grand Cairo, the name of which I have not 
been able to Icam, that live for several years in 
glasses, and never eat at all, nor even stain the glass 
with their excrements. Thus the serpent tribe 
unite in themselves two very opposite qualities; 
wonderful abstinence, and yet incredible rapacity. 

If, leaving the consideration of their appetites, 
we Gome to compare serpents as to their voices, 
someare found silent, some have a peculiar cry ; but 
hisaitig is the sound which they most commonly 
send fortii, either as a call to their kind, or as a 
threat to their enemies. In the countries where 
Uiey abound, they are generally silent in the 
midifle of the day, when they are obliged to retire 
fmn.tbe' heat.of the climate; but as the cool of 
the erening approaches, they are then heard 
issuing from their cells, with continued hissings ; 
and. such: is 'the, variety of their notes,- ttttt some 
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have assnred me they v&y much resemble the 
music of ao EDgli>h grove. This aome will hardly 
credit : at any rate^ such notes^ however plQasiog*, 
can give but very little delight, wheo we call to 
mind the malignity of the minstrel. If considered, 
indeed, as Ibey answer the animal's own occasions, 
they will be found well adapted to its nature, and 
£illy answering tbe purposes of terrifying siich as 
would venture to offend it. 

With respect to motion, some serpents, particu- 
larly those of the viper kind, move slowly, while 
others, such as Uie Ammodytes, daii with amaziDg 
swiftness. The motbn in all is similar; but the 
strength of body in some gives a very different 
appearance. The viper, that ia but a alow, feeble- 
bodied animal, makes way in a heavy undulating 
manner; advancing its head, then drawing up its 
tail behind, and bending the body into a bow ; 
then from the spot where the head and tail were 
united, advancing the head forward as before. .This, 
which is the motion of all serpents, is vei^ different 
from that of the earth-worm, or tbe ni^ed snail. 
The serpent, as was said above, has a hack-botje, 
with numerous joints ; and this bone the animal bfw 
a power <^ bending in every direction, but withmit 
being able to shorten or lengthen it at plearaie. 
Tbe earth-worm, on the other hand, has no back- 
bone ; but its body ia composed of rings, which, like - 
a barber's puff, it can lengthen or shorten as it finds 
necessary. The earth-worm, therefore, in order to 
move forward, lengthens the body; then, by the 
fcwe-part clings to tbe ground, where it bas reached, 
and then contracts and brings up its rear : then 
when tbe body is thus «borteaed, the lore-part ut 
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Imgthened again fdr another pn^reBnon ; and m 
OD. Tbe serpent, instead- of sbortenin^ the bodj, 
bends it into an fffch,- aod this is tiie pfincipal 
diid«nce between serpentine and vermicalar pror 
greMioD. 

I Inre instanced this motion in die viper^ as mort 
easily discerned ; but there are n»ny Berpenla that 
dart with such amaxing swiftness, that they appear 
rather to leap than crawl. It is most probable, 
boiwever, that no serpent can dart upon even 
ground fiuriber than its own length at one eSort 
Our ftyrs, intteed, may increase the force of their 
speedy which ia sometimes found so fotaL We are 
told by somii> that they will dart to a, very great 
dutanee ; bat this my ioquiries bftve never beeu 
able to ascertain. The raanoer of progression in 
the.' swiftest serpent we know, which js tbe Jaculus. 
is by instaatly coiling itself upon its tail, aud dartisg 
frofli thence to its full extent ; then carrying die 
tail, as quick as lightning to the head ; coUing and 
darting, again ; aod by this means proceeding witb 
extreme rapidity, wi^out ev«r quitting die ground: 
Indeed, if we consider the length and the weakness 
(tf tbe back-booe in all these animals ; if we regard 
the make of their vertebrie, in which we shall find 
the junctures all fiDrmed to give play, and none to 
giTC power, we caiaiot be of opinion that they have 
a &culty of aprraging from the groiwd, as they 
aodrely want a fulcrum, if 1 may so express it^ 
from whence to take their spring ; the whde body 
faeiag composed of nasupprated museleft and joints 
that are yielding. It must be confessed, that they 
dart down from tren uptm thw prey ; but their 
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weight alone is safflcient for tiiat purpose, wiUtonl 

much effort of their own. 

Though all serpents are amphibious, some are 
much fonder of the water than others ; and thoa^ 
destitute of fins or gills, remain at the bottom, or 
' swim along the surface frith great ease. From their 
internal structure. Just' sketched above, we see how 
well adapted they are for eilber element ; and bow 
capable their blood is of 'circulating at the bottom, 
es freely as in the frog or the tortoise. They can, 
however, endure to live in fresh-water only ; for 
salt is ' an effectual bane to the whole tribe. The 
greatest serpents are most usually fovind in fresh 
water, either choosing it as their favourite dement, 
or finding 'their prey in such pieces in the greatest 
abundance. But that all will live and swim in 
liquids, appears from the experiment of Redi ; who 
"put a serpent into a large glass vessel of wine, 
where it lived-swimming about six hours ; thongh, 
when ' it was by force- immersed and kept und^ 
that liquid, it lived only one hour and a half. He 
put another in common water, where it lived three 
days; but when it was kept under water,. it lived 
Only about twelve hours.* Their motion there, bow- 
ever, is perfectlytbe reverse of what itis upon land ; 
for, in order to support themselves. upon an element 
lighter than their bodies, they are obliged to increase 
their surface in a very artificial manner. ■ On earth 
their wmdings are- perpendicular to the sarfkce ; in 
Water they are parallel to it ; in other words, if I 
should wave my hand up and down, it will ghre an 
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Idea of the animal's progress on land ; if I should 
wave it to the right and left, it will give some idea 
of ita progress on the water. 

Some serpents have a most horrible fietor attend- 
ing them, which is alone capable of intimidating 
the brave. This proceeds from two glands near the 
vent, like those in the weasel or pole-cat ; and, like 
those animals, in proportion as they are excited by 
rage or by fear, the scent grows stronger. It would 
seem, however, that such serpents aa are most 
venomous, are least ofiensive in this particular; 
since the ratlle-snake and the viper have no smell 
whatever : nay, we are told, that at Caiecut and 
Crang;anon, in the Elast Indies, there are some very 
noxious serpents, who are so far from being dis- 
agreeable, that their excrements are sought after, 
and kept as the moat pleasing perfume. The 
jEsculapian Serpent is ako of this number. 

Some serpents bring forth their young alive ; as 
the Viper: some bring fcH^h eggs, which are hatched 
by the heat of their situation ; as the common Black 
Snake, and the majority of the serpent tribe. When 
a reader, ignorant of anatomy, is told, that some of 
those dnimals produce their young alive, and that 
some produce eggs only, he is apt to suppose a 
very great difference in the internal conformation, 
which makes such a variety in the manner of bring- 
ing forth. But this is not the case : these animals 
are internally alike, in whatever manner they pro- 
dnce-their young ; and the variety in their bringing 
fbrth, is rather a slight than a real discrimination. 
The only difference is, that the viper hatches her 
eggs, and briags them to maturity wi^in her body ; 
the snake is more premature in her productions. 
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and Bends her egg> into the light some Ume b^ore 
the young ones are capable of leaving .the shell. 
Thus, if either are opened^ the eggs will be found 
in the womb, covered with their membraneous shelly 
and adhering to each other, like large beads oa a 
string. In Uie e^i of both the young ones wiU 
be found, though at different stages of maturity : 
those of the viper will crawl and bite in tiie moment 
the shell that encloses them is broke open ; those 
of the snake are not yet arrived at their perlect 
form. 

Father Labat took a serpent of the- viper kind, 
that was nine feet long^ and ordered it to be opened 
in his presence. He then saw die manner in which 
the eggs of these animals lie in the womb. In tbia 
creature there were six eggs, each of the size <^ a 
goose-egg, but longer, more pointed, and covered 
with a membraneous skin, by which also diey were 
united to each other, flach of these ^gs cfHitaiaed 
from thirteen to fifteen young ones, about six inches 
loi^, and as thick as a goose-quill. Though the 
female from whence they were taken was spotted, 
the young seemed to have a variety of. cotomra, very 
different from the parent ; and tiiis led the traveller 
to suppose that the colour was no chatacteiistie 
mark among serpents. These little miscbievoiis 
animals were no sooocr let loose from the diell, 
than they crept about, and put tberoselvea into a 
threatening posture, coiling themselves up and bitii^ 
the stick with whtdi he was destroying them. In 
tiiis manner he killed seventy-four young ones; those 
that were c<utained in one of the eggs escaped 
at th^ place where tbe female was killed, by the 
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bursting of the egg, and their getting anumg the 
baifaes. 

The last distinction that I shall mention, bnt the 
moat material ain<»ig serpents, is, that some an 
Teaomou3 and some inoffensive. If we considtf 
the poison of serpents as it relates to man, there is 
no doubt bat that it is a scourge and an affliction. 
The. various calaoiitiea that the poison of serpents is 
capable of producing, are not only inflicted by the 
animal itself, but by men. more miscbievous even 
then Serpents, y/ho prepare their venom to destroy 
each other. With this the savages poison their 
arms, and also prepare their revengeful potions. 
The ancients were known to preserve it for the 
purposes of suicide ; and even among semi-bar- 
laarous countries at this day, the venom of snakes is 
used as a philtre. 

Bat. though the poison be justly terrible to ns, 
it has been given to very good purposes for tha 
animal's own proper support and defence. Wilhont 
this, serpents, of all other animals, would be the most 
exposed and defenceless ; without feet for escaping 
a pursnit ; without teeth capable of inflicting a 
dangerous wound, or without strength for resist- 
ance ; incapable, from their size, of finding security 
in Tery small retreats, like the earth-worm, end . 
disgusting all from tbeir deformijty, nothing, was left 
for them but a speedy extirpation. But furnished 
as they are with powerful poison, every rank of 
animals approach them with dread, and never seize 
them but at an advantage. Nor is this all Uie 
advantage they derive from it. The malignity of 
a few serves for the protection of all. Though not 
above a tenth of thejr nomber are actually v 
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yet the similitude they all bear to each o^r excites 
a general terror of the whole tribe ; and the un- 
certainty of their enemies in which the poison 
chiefly resides, makes even the most harmless for- 
midable. Thus Providence seems to have acted 
with double precaution ; it has given some of them 
poison for the general defence of a tribe naturally 
feeble ; but it has thinned the numbers of tiiose 
which are venomous, lest they should become too 
powerful for the rest of animated nature. 

From these noxious qualities in the serpent kind, 
it is no wonder that not only man, but beasts and 
birds, carry on an unceasing war against them. 
The ichneumon of the Indians, and the peccary of 
America, destroy them in great numbers. These 
animals have the art of seizing them near the head ; 
and it is said that they can skin them wilb great 
dexterity! The vulture and the eaglealso prey4ipoa 
them in great abundance ; and often sousing down 
from (he clouds, drop upon a long serpent, which 
they snatch up stroking and writhing in the air. 
D(^ also are bred up to oppose them. Father 
Feuillee tells us, that, being in the woods of 
Martinico, he was attacked by a large serpent, which 
he could not easily avoid, when his dog immediately 
. came to his relief, and seized the assailant with great 
courage. The serpent entwined him, and pressed- 
bim so violently that the blood came out of his 
hiouth, and yet the dog never ceased till he had 
tore it to pieces. The dog was not sensible of his 
wounds daring the fight ; but soon after bis head 
swelled prodigiously, and he lay on the ground as 
dead. But his master having found hard by a 
bananB4ree, he applied its juice^ mixed^ with 
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treacle, to the wouods ; which recovered the dog, 
and quickly healed hia sores. 

Bat it. is in man that these venoraoas creatares 
fipd the most dangeroas enemy. The Psylli of old 
were femous for charming and destroying serpents. 
Some moderns pretend to the same art. Casauboa 
^aysj that be knew a man who coeld at any time 
summon a hundred serpents together, and draw 
them into the fire. Upon a certain occasion, when 
one of them bigger than the rest would not be 
■brought ia, he only repeated his charm, and it came 
forward, like the rest, to submit to the flames. 
Fhilostratus describes particularly how the Indian^ 
charm serpents. " They take a scarlet robe em- 
" broidered with golden letters^ and spread it before 
*' a serpent's hole. The golden letters have a 
5' fascinating power;- and, by looking steadfastly, 
'' the serpent's eyes are overcome and laid asleep.". 
These and many other feats have been often prac- 
tised upon these animals by artful men, who had 
first prepared the serpents for their exercise, and 
then exhibited them as adventitiously assembled at 
their call. ' In India there is nothing so common a^ 
dancing serpents, which are carried about in a btoad, 
0at vessel, somewhat resembling a sieve. These 
erect and put themselves in motion at the word of 
command. When their keeper sings a slow tune, 
they seem by their heads to keep time; when be 
sings a quicker measure, they appear to move more 
brisk and lively. All animals have a certain ^degree 
of docility ; and we find that serpents themselves 
can be brought to move and approach at the voice 
of their master. From this trick successfully prac- 
tised before, the ignorant^ it is most probable has 
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ariseD all the boasted pretensions wbicb some have 
made to charmtDg of serpents ,- an art to which thie 
native Americans pretend at Hub very day. One of 
I^nnaeus'a pupils^ we are told^ purchased the secret 
from an Indian, and then discovered it to his 
ftiaster ; bat, like all secrets of the kind^ it is pro- 
bable this ended in a few unmeaning words of no 
efficacy. 

' Though the generality of mankind regard this 
formidable race with horror, yet there have been 
some nations, and there are some at this day, that 
consider them with veneration and regard. The 
adoration paid by the ancient Egyptians to a 
serpent is welt known : many of the nations at 
present along the weBtern coast of Africa retain the 
same unaccountable veneration. Upon the gold and 
slave coasts, a stranger, upon entering the cottages 
of the natives, is often surprised to see the roof 
swarming with serpents, that cling there without 
molesting, aind unmolested by the natives. But his 
surprise will increase upon going farther southward 
to the kingdom of Widah, when he finds that a 
serpent is the god of the country. This animal, 
which travellers describe as a huge overgrown 
creature, has its habitation, its temple, and its priests. 
These impress the vulgar with an opinion of its 
virtues ; and numbers are daily seen to offer not 
only their goods, their provisions, and their prayers, 
at the shrine of their hideous deity, but also their 
wives and daughters. These the - priests readily 
accept of, and E^er some days of penance, return 
them to their suppliants, much benefited by the 
serpent's supposed embraces. Such a complicated 
picture of ignorance and imposture gives no vei^ 
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faTOnabk impressions of our feltow-creatares ; bat 
we may say, in defence of human natare^ that the 
most frightful of reptiles is worshipped by the most 
nncultiTated and barbarous of mankind. 

From this general picture of the serpent tribe, 
one great distinction obviously presents itself; 
namely, into those that are venomous, and those 
that are wholly destitute of poison. To the first 
belong the Viper, the Rattle Snake, the Cobra di 
Capello, and all their affinities; to the other, the 
Common Black Snake, the Liboya, the Boiguacu^ 
the Amphisbtena, and various oUiers that, though 
destitute of venom, do not cease to be formidable. 
I will therefore give thek" history separately, be- 
ginning viith the venomous class, as they have the 
strongest claims to our notice and attention. 



CHAP. IX. 



Of Venomous Serpents in general. 

~ X HE poison of serpents has been for ages one of 
the greatest objects of human consideration. To 
us who seldom feel the vengeful wound, it is 
merely a subject of curiosity ; but to those placed 
in the midst of the serpent tribe, who are every 
day exposed to some new disaster, it becomes a 
matter of the most serious importance. To remedy 
the bite of a serpent is considered among otn- 
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pbysicianB as one of the slightest opiratioos in 
mnlicine; but among the physiciaas of the east, 
the antidotes for this calamity make up the bulk of 
their dispensaries. Id our colder climates, the 
venom does not appear with that ioslaataneouB 
operation which it exhibits in the warmer regions ; 
for either its powers ■ are less exquisite, or our 
fluids' are not carried round in such rapid cir- 
culation. 

In all countries, however, the poison of the ser- 
pent is sufficiently formidable to deserve notice, and 
to excite our attention to its nature and effects. It 
will therefore in the first place be proper to describe 
its seat in the animal, as also the instrument by 
which the wound is made and the poiBO% injected. 
In all this venomous class of reptiles, whether the 
viper, the rattle-snake, or the cobra di capello, there 
are two large teeth or fangs that issue from the upper 
jaw, and that bang out beyond the lower. The 
rest of the snake tribe are destitute of these : and 
it is most probable that wherever these fengs are 
wanting, the animal is harmless ; on the contrary, 
wherever they are found, it is to be avoided as the 
most pestilent enemy. These are the instruments 
that seem to place the true distinction between 
animals'c^the serpent kind ; the wounds which these 
fauga inflict produce the most dangerous symptoms ; 
the wounds inflicted by the teeth only are attended 
with nothing more than the ordinary consequences 
attending the bite of any other animal. Our first 
great attention, therefore, upon seeing a serpent,. 
should be directed to the teeth. If it has the fang' 
teeth, it is to be placed among the venomous class ; 
if it wants them, it may be set down as inoffensive. 
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I &tn not igiiorant that m^ny serpents are said to htf 
dan^FOus whose jaws are unfurnished with fangs ,-*' 
but it ia most probable that our terror^ only have 
furnished these animals with venom; forof allther 
tribe whose teeth are thus formed^ not one will be 
found to have a bag foi* eontaining-poison^ nor a- 
conduit for injecting it into the wound. The Black' 
Snakcj the Liboya^ the Kind Worm^ and a hundred 
others that might b^ mentioned, have their teeth of 
an equal size, fixed into the jaws, and with no 
other apparatus for' inflicting a dangerous woun^ 
tiian & dOg or a lizard ; but it id otherwise vrith the 
TenornoHstribe-weai'e now describing ; these arc- 
'V^ell furmsbed^ hot only with an elaboratory where 
the poistv- is formed, but ^ canal by which it isi 
conducted •to the jaw, a bag under the tooth 'for 
keeping it ready- for every Occasion, and also an 
aperture in the tooth itself for injecting it into Utie 
wound. To be more particular, the glands that 
serve to f^Lbricate this venomous fluid are situated 
on each side of the head, behind the eyes, and have 
their canals leading firom thence to the bottom 'Of 
- the fangs in the npiper jaw, where they empty .into, 
a kind of bladder; from whence the fangs on esch 
side are seen to grow. The venom contained in tbis'^ 
MaddCT is a yellowish, thick, tasteless liquor, which 
injected into the blood is death, yet -which may .be -- 
sWallowed without any danger. 

The fangs that give the wound come next under 
observation ; they are large in proportion toUiesize 
of the animal that bears them ; crooked, yet sharp 
enough to inflict a ready wound. They grow one 
on each -side, aiid sometimes two, fromtwo move- 
abIe>bonei'in tte upper jaw, :wbich by sliding Imck- 
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want: or forward have a, femvf of ere^tigi or de^ 
pmumg. Ibc tfietb at fJeesuFe. in. these boaca u« 
ake fixed nsny teeth, bot bo w^ vwoaoiM, awt 
ooly senrt^g, to tijke aad hold tti» uuinal's Tpmg^ 
Besidea- (hi» apt diapositioB of the- faogi^ li^y aift 
boHow wkbiBj and bave aa t^Miag tovvdt. th« 
point like tbe slit of a pc% ttirou^ wbicfa^ wben. 
tbe fang is |^ess«d dorriii a|)ea tbe bbtddoii wbss*' 
it growi, tbere is seen to issue a pai!t of Ifae v«poiifc 
thftt lay bebw. To dcicribe thi» eyeiatien at oncer 
wbea the serpuit in imiated t» give a venonMM*) 
weiad, it opeM< kt forraidable jpMra to tbe wideill 
extent ; the BHWeable boBes o£ the i^iper jaw alidft 
fwwaEd; tbafiiBgstiwtlay b^iBireiBc1iiiri^^a«et|iii« 
erected; tbey aDestrudlt wlh.foMe inta t^ fleebofi 
th^ olhioxietfi peAoo ; by neetirig Msi«t|HHte ^ ^» 
peuit8>, tbby preetf apoa the Uaddfcrs of redou fivwfc 
whence dtey gcow ; ttie vewoai wiMa> uf thraa^ 
the kottiw of tbe too(b ; and ie- pMsaed tfat throngib 
il» sUli tat» ib6 wounds dbieh by th» tlwe tbe tMth^ 
baa Aiada in' Ae $km. Vfaot fiTont a ^^t fm^ 
tajre> and the iB&sioik 4f • ^otf^S veMMii aatfA' 
langer than- the bead of' a yki, thft ptrt ia qai«h^ 
iBflained, and, without a pEoper antiAMieU tbe n^icto 
fiame contamijuiled. 

Tb* appcaiBBces whidi lUs mmM' praddeM asa 
d^renfr, awotfdiog to th& awpMit that' wawad^i 
or the season^ or the stiwi^ttt af Ihc^ aninti Ifcat 
strihei! tte bbMr. If a viper kiAisfh the mwad, 
aad' the' lemedy be neghrata^ the ayraptont Mtr 
not i^itbmt dengfiT. It fivab ceMboran. acnia pai» 
in the place affected* atteaded vith ftdtuclliag; firaft 
red, aad aiterwafds bvid. This hy dagreitt spieadi' 
to the neig^ariog partft; giieiit! MitiiH% add a. 
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ipiA, tfrn^fa low and iBteiropted palsd ensDa ; 
t» Uit» saficeed great nchacsB a£ tbd stomachy bih- 
ofb Mid ccofvii^ive tvinttmgs, 6M nreato, paim 
about the nknt, and death ito^. Bat tbe vralnce 
of tbew sifciptons depeiidi miidi on^ die itMom 
of Uk year, tbti ii&Bwnce of tfae ciinate, the ane 
or mgc of tbe adima], and the depth and sitDaCm 
of tbtt wound. Then •ymptoms are ronob morfe 
TnlBnt; md HiCcMd each other more rHpH% oftAt 
tiiofaite of a-ratlle-Make; bat irfaen tbe pevaan ia 
bit hy lie oobra di eaf ello^ b« din hf tm tmir, Mit 
whole frame being dimcdved into a fnitrid n^Hi of 
conrnpfieik. 

NMhiB^nKly can raorCi j«Mly taaie out ircMdff 
tban that ao nnall » quantity of renom afaonU pro* 
dtK» rticb powevfal nd deH% effitcts. If ibc 
Toitofn ittielf be tfaaiitied tbroui^ a inici«BOOpe> 
H will be: fomd to shoot into Ifttle crystalv that, to 
an iiliaghntiow already impre^Md with its potency^ 
toot lilie 80 many darts fit for entt^ng Ibe 
btood'^vcssdi. difd wonting their tender taut*. 
Bat all ttiOBe dart» Art «hfi41y of our ayftl malting ;■ 
Ae aoftMC, mitdeal floid whafovei^, poM«nod of 
aay eoni^AAiey, wflt foim trpthh aider tbe eyw 
of tbe: vntcnMcope, aikl put; en an appeamnce et.-' 
Bctly like tbe venom of the viper. In lact, tbia 
venom h^ no acM taste whatever ; and to all ez' 
perimeiits that our senses can make upon it^ ap- 
pears a slimy insipid flnid. CbaraSj who often 
tait^ H, assi^B ns' of the feet; andasse^tS/ that 
it may be taken iawarAf- wittfoit any sensiblff 
^ctB OP aay prtfOdice to tho conatitiUidn. ^t 
tbe famdaa ex^'roeti«8 tbatwore tried 1^ R«di«iid 
efbera^ is tl»pr«ttn<d of tbe Gt«aC IMte of Tv* 
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cany and bis conrt, put thw beyond uiydmibC 
whatsoever. By these it appeared^ that the serpent 
■haTKig once bitten, exhausted for Uiat time the 
greater part of lU poison ; and though the wound 
caused by its biting a second time was attended 
with some malignant syntptomSj yet they wea^-mudi 
nikler than before. It appeared that the serpent 
luting upon a sponge^ or a piece of sbft bread, and 
-then bitinga dog immediately after, did not. inflict 
a wound more dangerous than the prick of a needle. 
It appeared that the renom being collected, and. a 
needle dipped therein, this produced.. almost .as 
painful effects as the tooth of the animal jtsdC Bat 
what caused the greatest surprise iu^e court was 
the seeming rashness of one Toszt, a viper-catcher; 
who, while the philosophers were giving, elaborate 
lectures on the danger of the poison when taken 
internally, boldly desired a large quantity of it 
might be put together; and then, with.tfae utmort 
confidence, drank it oS before- them all. The 
court-was struck with astonisbmenti and expected 
that ttie.man would instantly fell dead: but they 
soon perceived their mistake, and found .that, taktat 
in this manner, the poison, was .as bannless as 
water ; so true is that fitmous passage of Lucan, 

Noiia lerpenttaa at admirta tangnw feitis : 

Mortu vlrui habeat, etfatum in dente minanluT : 
Poeula morfe carent. 

What then ^U we say to the Bpeedy effect of so 
seemiu^y bannless a liquid taken into the circu- 
lation ^ liCt us first observe, that milk is one of 
the most mild and nourishing of all fluids, and 
seemingly the most friendly to . the buidaa oonsti- 
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tution ;' yet if milk be iDJ^cted into a vein, it will I 
quickly become fatal, and kill with more certain / 
destruction' than even the.veBom of the viper. From '^. 
hence then we may infer, that Uie introducing not 
only the serpentine venom, bat also a quantity of 
any other mixture, into the .circulation, will be 
fatal ; and that, consequently, serpents kill as well 
by their power of injecting the wound as fay -the < 
potency of their poison. Some indeed may inject-a i 
more acrimonious mixture, and this may produce 
more .speedy effects; but .any mixture thus in- ' 
jected would be dangerous, and many would be^ 
&tal. 

Ray gives us an instance of the potency of the 
serpent poison ; which, though it has all the air of 
a fkble, I cannot help transcribing. " A gentle- 
" man who went over to the East Indies, while he 
^' was one day sitting among some friends, was 
" accosted by an Indian smuggler, who offered to 
*' show him some experiments respecting the 
*''venoQi of serpents; an exhitHtion usual enough 
" in that country. Having 6rst, therefore, produced 
" a large serpent, he assnred the company diat it 
" waa harmless ; and to convince them of what he 
" said, he tied up his arm, as is usual with those 
" who are going to be bled, and whipped the ser- 
" pent till it was provoked to bite him. Having 
" drawn in this manner about half a spoonful of 
" blood from his arm, he put the . congealed clot 
" upon his thigh. He then took out a much smaller 
" serpent, which was no other than the cobra di 
" capello; and having tied up its neck, he procured 
" about half a drop of its venom, which he sprinkled 
''on the cbt of blood on his thigh, which instantly 
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" began to ferment and (rabble, and soon changed 

" colour, from a red into yellow." 

Tliis he pretended was caused by the extreme 
BMlignity of that animal's venom; howevM', I have 
no doubt (hat the whole « utfaer a fiU4e, or a trick 
of the indian • who, -while he .leeiiied to mix the 
leipei^'B veaom, actually infused loaw stronger in- 
gredient, some mineral acid, ijttotbe nen of blood, 
whieb kvas callable of working eucfa a change. It 
OODDot be mpposed that any animal poison cmild act 
so povcrlii% upon die blood already dnwn and 
coagulated ; for a poi$CHi ihat coiUd «^terate thus 
instantaneously upon cold blood, could not fail of 
soon' destroying ihc aoiaud itself. 
' Be thM 88 it nill, the efiecte of serpent {wifion axm 
bMt top well kuftwii, though "the maimer of opera>t 
ticm be n^t so ckar^ As none of this malignant 
tribe g^vi io a ^vat eise, tbe longest of them not 
escMdJng nine fieet* they seldom seek the combat 
wiUi largier luumalfi, oc ofiiend lOtfaers tUl tbey and 
tint ofiendad. ..Gid they cxeit th^r malignky in 
]^ffiopA<rtton to Ihctr power, they could easily drive 
flke fuilv of nature before them) bpt they seam 
uncMitcioiu of their own superiority, and rather 
fly than offer to meet &s» meaoest oppoier. Tbcir 
food ohie6y connsts of small prey, saeh as birdsj 
qooles, toads, and lizards; so that titey never attack 
the taore formidable animids, that would seldom 
die uDrevenged. Tbej lurk therefore ia the clrils 
of rooks, or among stony placei ; they twine round 
the brandies of trees, or sun themselves in the long 
gm<B et the bottom. Thene tbey only aeedc repose 
«nd safety. If some onwary traveller inTadcs thtir 
Mtreate, their first effort it te fly ; bat when either 
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jMHao«^«r>MolenWfly4:ne4 vpw\, tbey tten make 
ft <6tnx ««d jlntttl resistance. For tMs purpose, 
diey vawe tkcnwclviis aooep^m^ to iheii- jtrengtfc 
tiptB Aieir teii, erect the 4iea;d, •seize Ihe limb that 
pcesMs ^m ; tbe wavnd Is grrtin, bdA the head 
«ilMnn<m in a MioBiei>t. it is not flierefore with- 
wft veaMn thst ttw A.swtScs, who live In tegions 
where serpents greatly abound, vrear boot§ onA 
lon^ >ctotbes, i«ind) wty vdl ppotect fbtir lovrer 
parte f rMD 1^ accfdentel ctesentment df ^rir repttk 
ontioyers. 

Iti the eastern aed Western Indie§, the tramlwr 
flf BOilioiiB wipeBte is Tarioos ; w this ceantry we 
ape aoquawrted only >Tith one. The viper is tbi 
vtAy Annoal in Great firitain DrMa wliose bit« 
me kavc any lUung to fear. In tbe troptcel di- 
HMteSj the i«tt)e-«nake, the whip-sticfke, aad tbe 
wtbra 4A ea|»eIlo^ are tbe most Ibnnideblje, thoo^ 
kfn9 aeaos the tnt»t common. Ffoir tbe genfr- 
mt Mtn-iety ni these particalar Mrpents, and the 
miirenal terror whitk they «cca»on, U would seet* 
tint ^w «thei^ w-e pesiested <tf such pAweifiil 
valigiuty, 

VHpiors are Ibund in many parts of this i^nd ; 
. fart ' the 4ry, stony, and In particular the chalky 
ioowitriei tdMund witii them. This aniniri s^dora 
jtjTOWs to a greater length than two feet ; Plough 
tometines they ^efoandWbore three. The ground 
ocftour ef tfceir bodies w a dirty yellow ; that of the 
fefnale is deeper. The back is marked the whole 
lengft wHb a series of .i%oniboid black spots, touch- 
ing ftadh other at -the pojnte ; the etdes with trimn- 
gdar dnes, the belly «ntir^y blade. It is chiefly 
divtingtrished &om the eemmon black «nake by tbt 
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£0\o9T, vthich in the latter is more besutifuAy mot^ 
tied, as well as b; the head, Mrhich ib thicker Unn 
&e body ; but pmlicularl^ by the Uil, which in 
the viper, though it ends in a point, does not inn 
tapering to eo. great a .length ai in the other. 
.When,- therefpre, other distinctions fail, thediffer- 
eBce of the tail can .be discerned at b single 
glance. 

The viper differs from most other serpents in 
jbeing HHich slower, as also in exclodtng its youn^ 
completely formed, and bringing them forth alive. 
l^he kindness of Providence seems exerted not only 
JU' diminishing tb« speed, bat also the fertility of 
this dangerous creature. They copulate in May, 
and are supposed to be aboat three months before 
i|iey bring forth., and. have seldom above,- ^eveit 
«gg3.at a time. Tbese are of the size ofia black- 
J[>ird',s egg,. and chained together in the womb like 
a string of beads. Each egg contains from one 
|o ftfur young ones ; so. that (he whole of a brood 
^oay. amount to about twenty or. thirty. They, cbn- 
jtinue in the-womb till tbey come. to such perfec- 
tion as to be able to burst from the shell ; and they 
are said by. their owneffbrts to, creep from. their 
confinement into the open air, where they cod* 
tinue for several days without - taking any food 
jwhatsoever. " We have been often assured," says 
JVfr. pennant, " by intelligent people, of the truth 
; • of a fact, that the ypqng of the viper when terri- 
." fye^,y/'\\\ run down the throat of the parent, 
f' and seek shelter in its belly, in the same manner 
*f. as . the young of the opossum retire into the 
/' ventral pouch of the old one. From-, thu," 
££>nUsues be, " some have imagined that the 
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f MpfX -is '.so uani^ural ;» to. ^«vopr its own 
/' yQUi^ ; bat this deserves no credit^ as thfm ani- 
'■' mals live u|iob (toga, toadsj lizards^ and young 
" birds, which they swallow whole, though the 
" morose] ia often duree tiraesas thick as their own 
" body.'" 

, The, viper is capable of supporting very long ab- 
stinence, it being known that some ba:ve been Jtept 
in a box six.njenths without food; yet during the 
whole time they did . not abate of their vivacity; 
They feed,on1y a. 'small part of the year, but never 
during their confinement; for if mice, . tiieir 
ikvonrite diet, should at that time be thrown into 
their box, Ibough Uiey will kill yet they will never 
eat;them. Whw .«t liberty, they remain torpid 
ti^^nghout the. winter;, yet, when conBned, have 
never been observed to . take their annual repose, 
.Their poieon, however, decreases in proportion to 
the length, of thtur confinement ; and it is thought, 
that the virtues ^f ^e animal's flesh are« by the sam^ 
restraints, cooaiderably lessened. 

They ace. usually taken with wooden tongs, by 
the . end o( the . tail, which may be done without 
danger ; for, while held in that position, they are 
unable to wind themselves up to hurt their enemy ; 
yet, notwithstanding this precaution, the viper- 
catchers are frequently bit by them ; but by 
the application of salad-pil, the bite is effectuaUy 
cared. 

, One William Oliver, a viper-catcher at Bath, 
was the first who discovered this admirable remedy. 
On tb« first of June 1735, in the presence of a 
great number of persons, he sufiered himself to be 
bit by ^n old black viper, brought by one of the 
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Gonp^j ^xpoa ibt wrist and jcmt «f ^e timoib 
of the tiglit band, «o theft drops of Mood cane piA 
of thd weynds : be iranedUtttly fak« yMtiA pain, 
both -at the t<^ of fail tbomb, tad np kis vna, even 
before tiie viper was loosened from h» hand ; won 
after he felt a pain resetnbling that of bimiitig, 
triclde up bis am ; in a <!ew nimiteB bis eyes 
began to look red and fiery, and to water mndb ; in 
lees Ifaan an bout be perceived <be venem eeiEe bis 
heart, wiA a [wfckiBg; p«B, whiiifa was attended 
witih feintQcas, shorl^iesa of breatti, and ccM «wcats ; 
in a few minutes after (bk, bis belly began to 
swell, with great gripings, and pahis in his baci^ 
wbich were attended with TotBitiogs and pttrginga: 
during the violence of these synptoms, bit sigjht 
was gone for severat nimites, bnt be ooald bear -di 
tbe viMk. He said, that in bis feriMrelperi- 
ments, be bad neTN" defen<ed ndting mt6 of his 
remedy longer than he perceived 4fae eieets of tbe 
venom reaching his heart; bnt Urn time being 
willing to satisfy the compmy 'th«roaghiy, and 
tnisting to Ibe speedy effects «f Ws retnedy, wbidi 
vras nothing ntore tban olive-oS, be CftrbMc to 
apply any thing, tiH he fovnd hffnself aaxtdmg ik 
Biid quite j^ddy. Aboot an honr and a (faaMet 
after tbe first t^ brs being bit, a tbaffing^h «f 
gfowing eharcoitl was twougbt in, and his n^ed 
am was held over it, as near as he could bear, 
while his wife rubbed in the oil with her band, 
twntng his arm continually ronnd, as if she would 
have roasted it over the cook : fae said Che poisoii 
900R abated, bnt Aie swelling did not diminMi 
mndi. Most violent porgings and vomitings soea 
ensued ; and his puhe becaaie «o ]ew> and ao ofl» 
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interrupted, tlwt • it tras titoBgM proper <o ot&er 
him a repetitien Of cordM potions : he Mi4 Iw -vms 
not sensMe «f mi^ great Tc^f from Aiese ; i)ut that 
a glass or two of «^ve>oil dnmtc downj 'seemed to 
gwe him ease. Con^uing In ti»is -diwgerow «oii- 
Aitiofl, he wbs put 'to bed, -nbere his erm was 
A^ln %BKiheA over e pan of diercoiAj aad ralibed 
, wf til «a1a4-<^« bested in a ladle -over tfte diarced, 
by Dr. iMbrtinjH's direetion, whe-was fbepliysieian 
t^t 4rew up -fhe aeeoutit. Ft&m this last epe- 
fQtion; be dit«ltired that he foand Intnediate case, 
as though yy *6}»e diarra : )ie Mon after feH into 
ft proA»itod ^eep, and, nfter tAotit fiine boarB«owiid 
VMtj ttwaktod bbovt «ix the next montingy andfoand 
HtftBfM very -trell ; but to the ttfternoon, on drivAc- 
tag tome ^t^m «iMt strong beer, so as to be filraosC 
ItfbHiieAteil, tfie swelttng retampd, with i!nuf;h pam 
and 'CNM feWcMs, wKch abated s«oa oil bathing the 
tinn, tA %^t^, «6d wrappii^ it up in brpwa paper, 
ioakod 4fi tbe oH. 

8«cb «rc the electa of the viper^s bite ; yet its 
flecAt has long been celebrated as a noble medkme. 
A 1}mtll made by boilkig one viper in a qoart of 
wattr tW it comes to a piat, is the usatd meAod 
in ^ii^ it is given at present; end it is said 
tp 1m « very powerful restwative in battered 
OMWtHtotioos : the salt of vipers is also dwu^ te 
«[ceed any other enfmat salt whatever, in giving 
T^;our to (he languid oireubtion, and promptiwg 
to vepery. 

7he Rattle^enake Is bved i« Amcrioa, and in «o 
part of the Old Werld. Seme are as thick as « 
niati*ileg, and st;i feet in lesgtb; but the iDoat 
asoii toe it item four to ftic feet long. In fimit 
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particulars it rasembles the viper : like that aniraal, 
faaving a large bead aod a small neck^ being of a 
duiky Colour, and furoisbed with &ngs that inflict 
the most terrible vyounils. It difiers, howererj ia 
having a large scale, which hangs Jike a pent-boose 
over each eye. The eye also is furnished with a 
nictitating membrane, that preserves it frran dnst ; 
and its sfsles are of a considerable degree of hard- 
ness.' Thc^ are of an orange, tawny, and blackish 
co^r on the ho/dL; tand of an ash-colour on the 
belly, inclining to lead, The male jnay be readily 
distingui^ed from the :female> by a Mack velvet 
Bpot on -the head,' and by the bead being Bmaller 
and longer. But that which, besides their superiw 
malignity, disdogutsbes them irom all -other ani' 
mals, is their rattle, «n instnuneot lodged' in the^ 
tail, by which they make Ba<^ a fond, ratding 
noise, when they move, that thor- approach 
may readily be perceived, and the danger avoided. 
This rattle, which la placed in the tail;> somevrbat 
resembles, when taken oat of the body, the curb 
ctain of a bridle : it is composed of several ihin, 
hard, hollow bones, linked to each oUiery and rat- 
tling, upon the slightest motion. It is supposed 
by some, that the snake acquires an. addiUenal 
bope every year; and that, from henoe, its-age may 
be precisely known : however this may be, certain 
' it is, that the young snakes, of a -. year or two old, 
have no ratdes at -all ; while many eld ones have 
been killed, tbat had from eleven to thirteen joinfa 
each. They shake and make a noise with these 
rattles with prodigious quiiikness when they are 
disturbed ; however, the peccary ahd the vulture 
are no way terrified «t tin sound, but hasten, at 
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the Bignal, to sei^e tiie snake^ as their most fovonrite 
pr«y. . : 

- It is very fUflfereat with alnioEt every other ani- 
mals The- certaio death Trhich ensoes from this 
terrible creature's bite, makes a solitude wherever 
it is beard. It movea along with the mogt majestic 
rapidity ; neither seeking to offend the larger ani- 
malSj nor fearing their insults. If unprovoked, it 
never meddles wi^ any tiring but its natural prey ; 
but when accidentally trod lipon, or pursued .to be 
destroyed, it then makes a dreadful and desperate 
defence. It erects itsdf upon its tail, throws back 
the bead, and inflicts its wound in a moment ; then 
parts, and infficts a second wound : after which, we 
are told, by some, that it remains torpid and inac- 
tive, without even attemi^ng to escape. 
■ The very Instant that the wound is inflicted, 
though small in itself, it appear^ more painful than 
the sting of a bee. This pain, which is so suddenly 
felt, fiir from abating, grows every moment more 
excruciating and dangerous : Uie limb swells : the 
venom reaches the head, which is soon of a mon- 
atroos size ; the eyes are red end fiery ; the heart 
beats quick, with frequent interruptions : the pain 
becomes insupportable, and some expire under it in 
five or six hours; bnt others, who are of stronger 
oonstitntions, survive tiie agony for a few hours 
Ionger,'OQly to sink under a general mortiflcation, 
which ensnes and corrupts the whole body. 

As a gentleman in Vii^inia was walking in ibe 
fields for his amusement, he accidentally trod upon a 
rftttle-siudie, that had been lurking in a stony place ; 
which; enraged by the pressure, reared up, bit his 
hand, and shook Us rattles. The gentleman readily 
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peiwtvtf tM he itmia ih» aidit drcRdAil ^f«r'j 
but, unwilling to die unrevenged, be killed Un 
flMke. tfnd earryiBf( it boM» ift M btHid, threfr it 
08 tbe stowiA b«£Qf« llH fwiiy, sryiog ««(« " X »n 
" kilMt, and Utera- i» iliy miudeKi !" )» Kkb aa 
cMMBiitj, tbe sp«eAert iwnwdiw i«ere the b«si; 
H« am, ivbicfa w« .begianiii|| ta malf, wm ti«| 
up aeair Hm sbeoWer^ tb« vf ooaA ww- aaoifttad witf^ 
oil, and evety prtcmtioA tafcon.to stop tba iafeo 
tieiu % tbftbalp o£ a fai^ straDs:coB^itqtion bi 
racovand;; butwtwHbpvtIaelingtifemoftvaniMH 
and dre^dM ajiHiptoraa for Bevcoil w«ele tc^^etfaw. 
ah avrny beloff' tbe ligf^r^ sfipearad^ of seTCrd 
c^arsiwitba- writbuig, arooB|t tba ■i»cla^ tbatr 
to bis ten-ifiad iaiagiaatieph appeared lUtf tke* m^^, 
tioQs of the ani0iaLUiMit-bad.woiwdadluak- ArfeMH 
ensaed;, the lom of bif bwF, giddkesar dre^^t, 
wed^ae»s> and aeivow. &iptng^: tiU, by a\^ dtf* 
gnu, a very straaK biiHt onvpowarofl' tbe- btoot 
malignity of tbe ^>sob^ 

Seyeml remedies bave- beei¥. tmd tft aUaviote- tbiai 
cahmitjr. A decoctiMi o£ the Vii^niaa spaka-roa^ 
iacoasidBred'as^the Hieatefiectoal; and at-tha sania 
time tbe head- of the aainial bruaed- aad. laid- ofwu 
tbe part affected* is tbougbt ta assist tha gum. Iq' 
gfiamaiyhovtvter, it. is fouod to be &talt; aDdth4i 
ImiUansy sensible of tbis,. taka case- to dii^ theitf> 
BROWS- in- tba peisoa under tbe latUeiwaka'a fimgib 
when theydeure to take & signal rawansa p£ ifaeb 
eDemids.' 

Tbus miFhVAiMamiiigdiisaDHaaliS'aCKytnfHiar 
by. ewsy: aabmalist : tbc»e- artf etber oin^jpptBBim^- 
w it* hiatar^ wbkb ava not so weH- ase^takMilK 
■AMtfivt) it» nMioi^ vrhudi;saiM(dMcfibe as tb»= 
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Mrifiest inaigflQablei assertiog, tbatita IndbD name 
ol Ecaeoaltj whkh sigBifiei tbe wind-serpeot, im- 
^wfl iU agUitjii : ethgn, on the cootrary, asaect, that 
it ii the dewert and &e mtwt slngKiBh oS all ser'> 
pasts ; and tbat it seldmB momi fron oae place. 
la tto oppwiiioa vS i^Huons, there are others, who- 
apiert, Uiat ea erea ground it iiieTea but slowly ;. 
hot tfaent, qmeag roeka^ tbat it goes at a great rate. 
i£ we may u-^e frani aaalogy, the opiiiioD of thoie 
wbo contend fer it»- dow motioo> ueexat the most 
pnlMilDlr; as Ibe vi^j whi^ it so very nuieh 
rwenaMe^. in vwudBaUe among serpents for its 
inactivity. 

It is sftid ajbo fay a«n^ tbat tiie ratde-raalae boi a 
psmat aC c^Mug its prey into its monOi : and 
tUslaiaa^faiglyeolitndicted by others. Theioha- 
Utentii of FeMtfjimnia^afeBaad to have ajgrgortnmtie» 
of otteerringAisslnmg^ foseination every day. The 
swke i» ofteft seeA basking at the foot, of a tree, 
vrhtfre binds vat w^ie^ make their residence. 
Hhm,. ceikd vpao ik lail^ its jaws extended, and 
ita ^es -sbioittg Uke fire, the rattle-snake levels its 
dceadfal glare upon one of the little animals above. 
The birrf or tbe tntflrrel, wM<^ ever it may bc^ too 
plainly perceives me mischief meditating against it^ 
and bops from braach to branch, with a timorous, 
{daiativc souod, wirittng ia avoid, yet iac^»able q€ 
brcaKtng through Ae flntin«tion ; thus it continues- 
for some time its feeble efforts and comptaintt, but 
ia stall seen approaching lower and lower towards 
the hottODK biBBckAa of tfca ttee, anty, at k8t> as if 
overcome l^y tile potency of itfj fiears> it jumps down 
from the t^ee direcdy into the throat of its frightfiil 
destioy^.. 
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In, order to ascertain the triith of this story, rf 
mouse was put into a large iron dge, where a ra^e- 
snake was kept, and the effects carefuHy oibserred. 
The mouse remained motionless 6t one end ' of the 
cage : while the snake, at the others continued -fixed^ 
•with its eye glaring full on the little animal, find ilit- 
jaws opened to their widest extent : the mouse for 
some time seemed eager tO es(^|]<e ; hut every 
effort only seryed to increase iU terrors, and to draw 
it still nearer the enemy ; till, after several ineffectual 
atteinptB to break the fascination, It was seen to mn 
iihto-tbe jaws of the rattle-snake, where- it was )&• 
stantly killed. 

To these accounts the incredulous oppose the im- 
probability of the fid ; they assert, thbt such a power 
ascribed to serpents, is only the retenantof a vulgar 
error, by which it was suppMed that serpents could 
be charmed, and had also a -power of charming. 
They aver, that animals are so- farfitim running 
down the throat of a rattle-snd[e in captivity, that 
the snake will eat nothing in that stl^, h«t actually 
dies Tor want of subsistence.* 

[* la the Letters of aa American ^^uer we are toU, that a 
fanner one day mowing with his negroes, with a pair of boots 
oh, by chance trod on a rattle-snale which bit him by the 
foot. At night, when he went to bed, he was attacked with a 
violent sickness and swelling; and befiire s p&ysidui cmildbe 
colled in, he died. All his neighbours were surprised at the 
suddenness'of his death, but the corpse was interred without ex- 
amioation. A few days afterwards, one of the sons put on his 
Ather's boots, and at night when he pulled them off, was seiaed 
with the same symptoms, and died the fcdlowiag ipoming. The . 
doctor arrived, but, unable to conceive the cause of so amgular , 
a disorder, seriously pronounced both the father and the son to 
have been bewitched. At the sale of- the effects, a neighbour ' 
purdiKwd the boots, end go puiUng them on, expeiwaced tb'e 
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' A s6rpeBt ea&ed the Whip-snake, i» still morer 
venQmoaa than the former. This aoimal, which is 
a iwtive of the East, is ahout five feet long, ^ret not 
much thicker than the thong of a coachinaD'^ whip. 
It isfexceedingty venomous ; and its bite is said to 
kill I in about sif hours. 'One of the Jesuit -Mis- 
sionaries: happeping to enter into an Indian pagoda; 
saw what he took to be a whip-cord lying on the. 
floor, and. stp^ped to., take it up ; but upon handling, 
it, ■ ^h^t ;WaB .'his surprise to find that it was animated, 
and no Other than the whip-snake, of which he had 
beerd>:Buch formidable accounts ! Fortune, however/ 
aeeflied &vottrable to him, ' for he grasped it by the 
IftAd, iA> that it had no power to bile him, and only 
tiwistedjts fold ap:his arm;. In.this manner he held 
it, till it wfts killed by those who came to his 
assistancie. 

To this formidable ckss might be added the Asp, 
wjiose ' bite however is not attended with those 
drowsy symptoms which the anpients ascribed to it. 
The'Jacidtuof Jamaica also is one of the swiftest 
of . the serpent: kind. The Heemorrhois, so called 
from the hemorrhages which its bite is said to 
produce ;. the Seps, whose wotindis very venomous, 
and caufes the part affected to corrupt in a very 



tike dTe»4ful.^ynip(Qa» «rith the filler ai|d son: a skiirul phy- 
»iciaD,;hoiFeTer,-,betiv tent for, who had heard of the preceding. 
aSmr, BUBpected the cauie. and hy applying proper remedies 
recovered hit, patie^^t. The fatal boots. were noir carsfullj exa. 
mined, andithe.tiv<o ^gB of^ the make nere diaeoveied to have 
been left in, the leMher,with the ipoiapn-bladder attached to 
tbem, TlM(7.bad peiip^ted entirely through, and both the 
faUier and us bad imperceptibly scratched themselves with the , 
points, Tr putting on the hoots.] 
VOL. V, 6 B 
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short time ; tb6 Cortil Serpefit, ffbi«ll U rad, md 
wboie bite is said to be fatal, fiut of tSi Often, thcr 
Cobra di Capello, or Hooded S«tpent, inliets tfae 
most deadly and incurable wounds. Of tbts formi- 
dable cr^atore there are fire or tii dlffi^rent Unds ; 
but they are all equally dBDg«roBSj and Utetr InMf 
ibUovteA by speedy and cerCaiii deatb. tt is fiwm 
three to eight feet long, with two hrge fen^p^hit^tB^ 
out of the upper jaw. tt h» a t^oad Atah, afld tt 
mark of dark brown on Qit forebead ; whkeb, wbw 
viewed frontwise, looks like a pair of ifpeeUidefl } bot 
behind, lUie the head of a cat. The eyes are fierce, 
and full of fire ; the head is small, and the &om flat, 
though covered with very large tcdes, c^ a ytllowMt 
ash-colour ; the skin is white, and the large tauout- 
on the nfeck is flat, and covered with oblong^i smooth 
scales. The bite of this animal is said to b« fnett- 
nkble, the patient dying in about an h(Wr after the 
wound ; the whole AbiA« being ffiMolVed Into Me 
pntrid mass of eorroptioh.* 

To remedy th6 bite of all these bdlnnls, perlnps 
salad-oil vTOuld be very efficacious : hwmet, the 

[* Dr. Rkusel, in bis experimenti on thti Befpfihtl Of IfldU, 
found that the poison of thta animal #aa mueh teit MtlM itu», 
that of the Battle-^nake. The latter hu been known to kill a 
dog in the space of two minutes ; while the former has never 
been known to proVe moftat ib leU ttttn t«efiiy-4et«ii a^iliM. 
—-In the month of Jud«, 1767) a deg Vtaeu by a CokM on A« 
inside of the thigh, howled Ht fiHt, Ulf iAbbMt«)«lfll iAtH 
two or three minutes he Iky Jom, CbntiAtibgi W b««l iad 
moan ; after twenty minutes fit fASe, but witb ftiwh dlffittuttyt 
being u'mdile to walk, and hit wbtfc &UM App6tattg gtetOy 
disordered. He sdon Ii^ down again, (Utd f a a fttv Mbtites Ms 
seized with ctmvulsion*, in whtcb he l^«^ MkMj^^CMft 
minutes after the bile.] 



J N Google 



THE SERPENT KIND. 371 

Indians malte use of ft compontiOBj which is caHed, 
in Eoft^j Pet^o di Cobra, or the Serpent Stone j 
and which, applied to the wound, i> Aaid to draw 
oot the venom. The eomposition of this atone, for 
H is an artificial substance, is kept a secret ; and 
periULps its effects tn ettracting the venom may be 
imagittary : neveitbeless, it is certain, tbat it has a, 
power of atkking' t6 the shin, and sucking a part 
of the blood from the wound. Thiii it may do 
emtiewhat in the same manner as we se6 a totracco- 
pipe flUck to the lips of a man who is smoking'*. 
yet still we are ignorant of the manner ; and the 
secret might probably be of some use in medicine. 
it were to be wished, therefore, that those who 
go into India would examine into this composition, 
and give as the result of their inquiries: bat I fear 
Ant it is not to benefit mankind, that our travellers 
now go to India. 

j^The Cerastes, or horned TTper, a native of Ara- 
bia and Africa, has a pair of curved sharp spines, 
pMOiiJig ftM-nai^dS, and placed immediately above t^e 
eyes; gwing the etiimal an unusual malignity of 
as|MCt. Ilie nze of (fa'i» serpent is genenJly from 
a foot to fifteen indies in length, the colour pale 
yellowish-brown, with spots of a deeper hue. Its 
bite is exceedingly venomous, and it is said to spring 
to a considerable distance^ and attack without pro- 
vocation those who may happen to be near it. 
Wben he inclines to surprise any one who is too 
&r from him, be creeps sideways towards the person, - 
with his head averted, till, judging his distance, be 
turns suddenly round, springs upon him, and fastetjs 
wlUi unerring aim on the part next him. 

BB 2 
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" A long dissert^UoDj (lays Mr. Bruce,) might 
be written oa the incajitaUon.or power; of charming 
serpents, bo. as to render thpm harmleBs., There is 
no doubt of ito reality : the l^criptures arefpll.of it : 
■n that have been in Egypt baf e Been as ;inanjr 
different initances ai Uwy cbose. Some have 
dqubted tiiat it was a tri<ikj and that the. animals so 
handled bad beeo first tEBined,.Bnd tbeo disarmed of 
their power ,of hurting ; . and, fond of the discctvery, 
they hav% rested (bemselves upon it. . Butl will not 
hesitate to ay^y that I b^re .seen, at Cairo, and this 
maybe seen daily without trouble or expense,, a man 
who came from above the catacombs, where the 
pita of the mummy-birds are kept, who ha9:taken:a 
Cerastes, with his naked bands, from a number of 
others ly^ng at the bottom of a tub, has put it 
upon his bare head, and covered it with the common 
red cap he wears ; then taken it out, put.it in bis 
breast, and tied it about bis neck like a necklace; 
after which it has been, applied to a heu .and bit it; 
which has died in a few minutes: and to. complete 
Uie. experiment, the,niafl has ta^enit by Uie neck, 
and, beginning at the tail, has.eatit, aBxme.woatd 
eat a carrot or stick of celery, Mrithoat any seeming 
repugnance."] 
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Of Serpents wUhqul Venom. 

J. HE class of sopente wllfaout poison, may be 
difltinguiBfaed from those that arevenomoas, by their 
-wanting the fnag teeth : their heads also are not so 
thick in proportioa to their bodies ; and/in generiil, 
they taper off to the tail more gradually in a^ioint. 
Bat, notwithfltandin^ their being destitute of venom, 
they do not cease to be formi<Uble : some grow ta 
.'a size by which they become the most powerful axi- 
^raals of the foriest; and even the smallest and most 
harmless of this slender tribe find piwlection from 
the similitude <^ their form. 

- The fiings make the great dtstinction amaqg-ser- 
pents ; and all this tribe are wklwDt tbem. Their 

' teeth are short, fiumeronB; and, in the snalkr kinds, 
pteFfectly inoffensive : they lie in either Jaw, as in. 
frogs and fishes, their points bending backwanls, 
the better to aecare their prey. They want that 
-artificial mechanism by which the paisonmu tribe 
inflict such deadly wounds : tbey bare no ^nd in 
the head for preparing venom ; no condwts (or con- 
veying it to the^te^h; no reccfrtacles tbece: no 

-hoUowintheinstrumenttbaiinftii^thewonDd. Their 
bile, when the teeth happen to be large enough to 

-penetrate tfaediita, (for in general they are too small 

^or tbispjirpoBe,) ia attended with no other syraptoms 
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than tbow of an ordinary pUDctnre ; and many of 
this tribe, as if sensible, of their own impot^ce 
cannot be provoked to bite, though never bo rudely 
assaulted. They hiss, dart out their forky tongnes, 
erect tfaemselves on the tail, and call up all their 
terrors to intimidate their aggressors ; but seem to 
consider their teeth as unnecessary instrumeots of 
defence, and never attempt to use them. Even 
among the largest of this kind, the teeth are never 
employed, in th^ moat despjerate eagagements. 
When a bare or a bird is caugbt, die te«l^ may e^rve 
to prevent such snail game from escttping; but 
wbea a bufiaJo or a tiger is to be eaconnte^^ it » 
by. the strong firids of tbe body^ by the fierce ver- 
berations of the tail, tfa^ the eoemy is destroyed : 
by thas twining rouid, aad dEawiqg tbe kaot wUk 
convulsive energy, this awmtotts reptile bneaks 
every bone in Uie ^oadruped'* body, *ad then, at 
one morsel, devolira its prey. 

From hence vre may dutiaguiah tbe wvenomOttt 
tribe into tiro kands: first, into these whkfa are 
^dom foQBd of a«y omniden^e macodtad?, git4 
tint Bcv^ offend nniMBls hi^r or siere pewerAU 
than themsdves, but vJbich find their d»i^ pFOtec* 
tion in flighty «r in the doubtfuloees of their Utrm; 
secondly, into inch as ^ow to an eMormous size, fieiir 
no enemy, but indiscrimiBBtely sttadc all otber.ani- 
mals «nd devosr them. Of the fifft kind is the 
Common Black Snake, tbe Blind Worn, the fiaco- 
l^)iaa Serpem^^ Am^isbena, end sevenalodMCS. 
Of the second,„tbe Liboya, the Boigaac^, ^ 
Pepona, and the Boiquatrara. 

Tbe Bbck Snake is the largest of E>iglitiL «er' 
peDt»,5pnietiiaaexceedin^&qir feet in length. The 
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qeck M slender i ^e muMIe of tbe body tiiick; the 
hade and ndes covieji«(il \vith anall saies ; Uie belly 
with oblong, narrow, transverse plates : the cokiur 
of the back aofi «id<# are of a dvsby browo ; tbe 
middle of (he b«Qk nurked with two rows of stnaU 
Uack ifwto, nmouig trom the bead to Uie tail ; the 
platea on the INly are dusky ; tbe scales on the 
tides are of a Uuisb white : the teeth are small aod 
lerraled, lying on eAeh (rf thejaws in two rows. The 
whole Aptciesia perfectly inoffeuBife; taking^lter 
in daag-billa, ami amoBf; hushes in moist places ; 
firom whence they iseldoHi reoiovfE, unless in tbe 
jUtdst «f the day, is summer, when they are called 
out by the he»t to besk the^nsehres in Uia sua. If 
disturbed or attacked, they more away amoug 
the bmmbloB with £reat swiftaesa; but if t»o 
dosety punned, they hiss and threaten, and thus 
render tiicoMelws formidable, thon^ incapable of 
effestding. 

The black floalEe^eys upon frogs^ insects, worms, 
miee, and yowg Urd^; ap^> considering the sqiqll- 
■CK irf tbe Mck< it is amazj^g bow large an animal 
it will sw^w. Tbe black snake of Virginia, which 
ii lantger tbw Mirs, «ad generally grows to six 
fiMt krtig, t»kff « prey prt^ortianable 1p its size ; 
pwrtri^gn, i^»d(«B8, and young ducks. It is gene- 
nHy fond i» <t^ neighbjMurhood of the ben-rooet» 
Mid wSl devDMP ii)» «B0^ even while the hen is 
sHting i^ea ^em i these it swaUows whole ; and 
pfitn, aflmr it has done the nuscluff, will coil itself 
tnmi jw tlie A«st 

Tiie iKboJe of tbis tE^ are pvipanous, excluding 
ei^dy ex a. ^n^pd ^£s at a tine, which are laid 
4* 4ing'hiMs-pr lipNseds ; the heat of which, aided 
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by that of iUiestiD^bringsUienitoiaatarity. During 
winter th«y lie torpid, in baDlu of hedges, .and 
under' old trees. 

' The Blind Worm k anotber bamleBS reptile, Tvith 
a formidable appearance. The' usual length of this 
species is eleven inches. The eyes are red ; the 
head small ; the neck still mote slender : from that 
part the body grows snddenly,' and continues'x>f an 
equal bulk to the tail, which ends quite blunt : the 
colour of the back is cinereous^ njarked with-^very 
small lines, composed of minute Mack specks; the 
sides are of a reddish cast; the helly dudiy^ and 
marked like the back. ' The motion. of this serpent 
is alow ; from which, and from the smallness of the 
eyes, are derived its names ; ' some • calling it the 
Slow, and some the Blind Worm. Like all the rest 
of the khid in our climates, they lie tinpid daring 
winter ; and «re sometimes found, in nut numbers, 
twisted together. This animal, like the format i» 
perfectly innocent ; however, like the viper, it brings 
forth its young alive. Gesner tdls us, that one of 
these being struck on the head when: U wu 
pregnant, it immediatdly tait forth its yoani^. ' 
' The Amphisbtena, or the Doab l e h ie a ded^S^rpCD^, 
is remarkable for moving along witiieidier thebted 
or the tail foremost ; and from tbenice it b^s been 
thought to have two beads. This eriror took hi rise 
from the thickness of the tail, whidi, «t a distaDce, 
may be mistaken for another bead. Upon a nearer 
view, however, the error is easily discOvwedy and 
the animal will be found formed aecdrdingtothe 
usual course of nature. It is as thick at one'eud as 
at the other ; and the colour of the skin iC'like that 
of the e^rth, being rough, bard, and vgrioii^ 
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spotted. Some have affirmed that its bite u dan- 
gerous ; but this mast be a mistake, as it wants the 
hiags, and consequently the elaboratory that pre- 
pares the poison. 

These animals are only formidable from their i^i- 
litude to the viper tribe ; and^ in some coontries, 
where such reptiles are common, tbey make ihe 
distinction so exactly, that, while diey destroy 'ser-' 
pents of one kind with great animosity, they tsk.e 
others .into, their houses, and even into their bosoms, 
with a kind. of unaccountable affection. The Escn- 
lapiai? Serpent of Italy is among this number. It is 
there suffered to crawl 'about the chambers ; and 
often gets into the beds where people lie. It is a 
yellow serpent, of about an ell long ; and thoug;h 
innocent, yet will bite when exasperated. They are 
said to be great destroyers of mice ; and this'may be 
the reason why they are taken under human protec- 
tion. The Boynna of Ceylon is' equally a favourite 
among, the natives ; and tiiey consider the meeting 
it as a sign of good luck. The Sarinam Serpent, 
which some improp«iy call the Ammodjtes, is 
equally harmless and desirable among the savages 
of. that part of the world. They cons^r themselves 
as extremely happy if this animal comes into' their 
huts. The colours of this serpent are so manyaiid 
beautiful, that they surpass all description ; and these 
perhaps are the chief inducements to the mvagea to 
consider its visits as so very fortunate. A still greater 
favourite is the Prince of Serpents, a native of 
Japan, that has not its equal for beauty. The scales 
which cover the back are reddiisb, finely^ shaded, 
and marbled with lafge spots of irregiilar figures 
mixed vrith black. The fore part of the bead is 
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cvvtrcdwitbivtr^bcauljiul scales, tfae jaws bordered 
wUii y«Uow, tlie fordiead nuu-ked with a black mar- 
bled streak. Aid the eyei handaome and lively. But 
of an otherSj the Gerenda of the East Indies is the 
mart faoBQured and esteemed. To this animal, 
ivtufih is fijwly spotted with various ccAours^ the 
aalivea «f Calient pay divine boBoon ; and while 
tbflir deity lies coiled up, which is its usual poatare, 
th9 pw^le fall upon their feces before it with stupid 
adantUnn, The Airicao Gerenda is \ar^, and 
wcmdiippod in the same manner, by the inhabitants 
of the coasts of Mozambicine. The daa is not so 
ftnely spotted as the former ; but it is vaiiagated all 
orsr the bpdy with very fine white. adi*cobured, 
wd blac^ spots. The forilliaocy of colouring iotioese 
Wfrtiles would ooJy serve with as to increase our 
disgust; hut in those counb'ies where they are 
CftMnaeoj distinctions are nude ; and even in this 
harrid dass, th««« are some eyes that can discover 
hoMty. 

, Bnt in the larger tribe of serpents, there i» 
BOthiag Aurt <[aager- to be j^prebended. Tbu 
fcnoidBble class, thMgh without veooTS, have 
sooietbiBg frightful in their colour, as well as their 
■oe and fiarn. They want that vivid hue with 
,vhich (be sav^es ace so much pleased in the lesser 
luads ; tbey are all Crand of a du^y ctAonVi with 
large teeth, which we awre fornddaUe than dan. 



. The first of«his<^a, is the GtcatLiboya of Java 
e»d Bsasul, wMeh L^Mt a&XTM he has seen fifiy 
feefkmg. NoriahenfipUaria tfaisreport^asjoaay 
«C the missionaries attrm the same ; uad we have 
Ae caacwrent testhuMy 9f Mstofiuu as a fncther 
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proof. Th« ixegeat animal of thw kiod^ whkli faaf 
been brought into Europe, is bat thirty-six feet long ; 
and it ii probable, that much gr«^r have beeo seen 
and deitroyed, before ttiey were thonght vrorth seod- 
io|^ to &r to wtiify Eoropean cariosity. The nratt 
iHBal length, hoivever, of the Uboya, is about twenty 
ititi, aad the tiiicknesB io proportion. The teeth «re 
•naJl IB proportion to the body ; dot are tbey uaed, 
hat whea it uUta the laiaflest prey. It lisB ia wait 
for wUd aniraels sear the patfa^ and when it threw 
itsdf HpOD Ukid, ^ ivraps tbetn round so c]oaely«« 
W breiJbaU Uie boa«B; then moistening the wht^c 
twdy over with ita ejaver. it laakes it fit for degla- 
titioD, and swallows it whole. 

The Bf^aapu is supposed to be the nextui mag- 
lutnde, and has oftea been seeo to swaUow a goat 
whole, it is Uuekest in iJtke middle of the body^ and 
I^HFs shorter aad smaHcr tavmrds Uie beftd «od tiw 
tail : en tiie middle of the back there t* a chain <af 
uoail \Atick spots runoing along 4be length of it ; 
and on «ach side^ fbere an) large round black jspotq, 
at some dirtaoce fpoia each other, wlucb aie wfttte 
in the centre: betwoes Iheee, near the bdly, Usttat 
we two Tovn a( leaser Uim^ fpoU, which f sta p amU el 
to tbe back. It hu a douUe xotf of sharp tooLh 
in each jav. of a wilnta «D]our, and tbiirii^ bke 
ai<>lher-of-f>earl. The bead is hrosd; aod overltMi 
eye* it is taised into two fwomiiMtGeB : near the -ev- 
tremtty of the tail tbeire ure two dews, r^efnUiiig 
Uufie of birds. 

These eei^tentsjie hid in thickets, Irom whence 
they sally oat unawapce, and vaiaing tbfaHidves 
Upright OS tbeir tails, wil aUack bothnen «ndl»e«sts. 
T^y ni^e a loud liifsiag wise i^n cawpaatel ; 
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and sometimes, winding up trees, will dart down 
Upon travellers, -and twiat themseWes so closely 
round their bodies, as to dispatch them in a very 
few miiiutes. Condaraitie, howevefi affirms, - that 
4heir bite is not ^ngcrous; for tbou^ the -teeth are 
ko large as to inspire the beholder with terror> 'yet 
the wonnd they make is attended with no dangerous 
consequences whatever. Dellon affiriQB, that they 
generally haunt desert phces : and thongb they are 
sometimes seen near great towns, or on the bank»of 
tivers, yet it is generally afto* some grettt inunda- 
tion ; he never saw any Iwt what were dead; and 
tiiey appeared to him tfte^he trunk of a j^eat .tree 
lying on the ground. . : , 

To this class of large serpentft we may refer tiie 
'Deponaj a native d Mexico, withavwy lai-^ heM 
and great jaws. The mouth is armed with cutting, 
crooked teeth, among which there ■ are two ' longer 
dun the rest, placed in the fore part of ^the 
upper jaw^ but very different from the fangs of 
the viper. All round the month there is a broad 
Maly boidu' ; and the eyes are so large, that they 
fpYC it ft very terriUe aspect. Tbe forehead is 
covered withvery large scales; on which are- placed 
others, that are smaller, curiously ranged : those on 
-the back are greyish, and along it runs a double 
^cfaaio, whose ' ends are joined in the manner of a 
bcu^ier. Each side of the belly is marbled with 
l^rge square spots, of a cbecmutcolour ; in the 
middle of which is a spot, which is - round and 
yellow. They avoid the sight of man ; and, c6n- 
«eqnently> never do much harm. < 
■ ' Such are the most noted animals of the serpent 
Iribe : but to recountall,, would be a-vain, as, well 
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as useless endeavoar. In those coantries where they 
aboundj their diBoimioations are so nnmerons^ and 
their colour so various, that every thicket seems to 
prodace a new animal. The same serpent is often 
found to bring forth animals of eight or ten di0i»eDt 
colours : and the naturalist who attempts to arrange 
them by that mail, will find that he has made dis- 
tinctions wbidi are entirely disowned by Nature : 
however, a very considerable number might be 
added to enlarge the catalogue ; but having supplied 
a general history, the mind turns away from a sub- 
ject where every object presents something formida- 
ble or loathsome to the imagination. Indeed, the 
whole tribe resemble each other so nearly, that the 
history of one may almost serve for every other. 
They are all terrible to the imagination, all frightful 
to behold in their fdry, and have long been consi- 
dered as a race of animals between whom and man 
there is a natural antipathy. 



ji-vGooglc 



ji-vGooglc 



HISTORY 



INSECTS. 



jNGoogIc 



jnGoo^Ic , 



INSECTS IN GENERAL. 



CHAP. I. 



Of Insects in general. 

XxAVING gone through the upper ranks of 
nature, we descend to that of insects, a subject 
almost inexhaustible, from the number of its tribes 
and tiie variety of their appearance. Those who 
have professedly written on this subject, seem to 
consider it as one ofthe greatest that can occupy 
the human mind, as. Uie most pleasing in animated 
natare. " After an attentive examination," says 
Swammerdam, " of the nature and anatomy of the 
" smallest as well as the largest animals, I cannot 
" help allowing the least an equal, or perhaps a 
" superior, degree of dignity. If, while we dissect 
" with care the larger animals, we are filled with 
" wonder at the elegant disposition of their parts, 
" to what a height is our astonishment . raised, 
" when we discover all these parts arranged in the 
" least in the same regular manner 1 Notwith- 
" standing. the smallness of ants, nothing hinders 
" our preferring them to the largest animals ; if we 
" consider either their unwearied diligence, their 
^' wonderful stren^h, or their inimitable propensity 
" to labour. Their amazing love to their young is 
" still more unparalleled among the larger classes. 
'.' They not only daily carry them to such places as 
" may afford them food ; bat, if by accident they are 
" kilted, and even cut into pieces, they, with the 
" atmost tenderness, will carry them away piece- 
TOL. V. c c 
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" meal in their arms. Who can show sucb an 
" example among the larger animals, vhicfa are 
" dignified with the title of perfect f Who can find 
" an instance in any other creature that can come 
" in competition with this?" 

Soch-is thelanguage of a mtm who by long study 
became enamoured of his subject : but to those who 
judge less partially^ it will be fo\i'nd that the insect 
trihC; for every reasonj deserve blit the hst and 
lowest rank in animated 'iiatare. As in mechanics 
'the most complicated machines are required to per- 
form the nicest 6peratioTrs/so in anatomy the noblest 
aniitialB are 'most Tarioufily und wonderfally made. 
Of airiJTrng beings, Man offers the most worideiful 
variety in his internal caf^'fortnation ; quadrupeds 
'come next ; atid other aninltils follow in proportTon 
tolheir powers or their excellencies. Insects seem 
of all others the most imperfectly formed : from their 
minuteness, the dissecting knife can g6 but a sliort 
way in the investigation '; but one thing rfrgues an 
evident itnperfection, wliicih is, that many of them 
can live a long thne, though deprived (ffthbse oi^ns 
which are necessary to life in the iiigber ranks of 
natnre. Many of them are furnished with Iiings 
'and a heart like nobler animals ; yet the caterpHlar 
continues to live, though its heart atid longs, which 
is often the case, are entirely eaten away. 

But it is not from tlreir conformation alone that 
insects are inferior to other ariiinalH, but from Iheir 
instincts also; It is true, that the ant and the bee 
ipresent us with very striking instances of astiduity : 
but how ^r are theirs beneath the matk of sagacity 
exhibited in the hound or the stag! A bee taken 
from the swarm is totally helQless and inactive, 
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incapable ' of gifut^ the ■ondlest fuiatioiL -to^ite 
instincts: ithi:^biitoneaingleflMdiod.of:opcratii^; 
ontl, if pat from, that, it can. tarn to no oither; In 
the paratiitt- «£ ik» hqand, tbere is mnnetfaiiig like a 
i^oice; in tfaelabtHinoftlie bee,theTthfldeappNin 
like lieceMiUj orcnapalsion. 

IfiDsecisb^ ootttid^d as JiBaria^ « rehiian to 
Hisn, and aBaanatihfi^ bim in the ple&nre»oriiee«- 
ntiei of life, tbey wiDj even ik this respect, aiiikii^ 
^e cdmparison with tUe Iwger ttikm of nataM. ■ it 
ii tnie, that Ib^ bee^ the aSlE-WAnm, the oechined- 
JBy, and the canthvide*; render faionrs^nalsexvidei; 
but bow many otben-of this cbras are>eilber noxiom 
or totally mHerviceable him ? Bmo m a country 
like oars, where all the noxioot: animals hare been 
redaced by repeated aseiduity, dM'insect tribes ttiH 
maintain their gnrand^ and areb«t too often unwet 
come intruders tipon tbe^ruita of human iodislry. 
But, in mOTe unoaltiVated re^ooa, tbdr annoyance 
and devastations ace tecrible. What an uwconi' 
fortable life raoet the ntdiVes lead in Lapknd, and 
some parts of Ameiica, wAiece, if acoiHlle be lighted, 
theinsects' ivfinti'ui. so'ch:abun<)ance,ias.instandylQ 
esitinguish it with thesr Dambera.,- where theiotha* 
bhuits are oUigiM to ^ear ibeir bodiea aivAi&an 
vifAi tar, or dsnie dther cainpbsikioti^ &>! protect 
them from the pmbctnre efibcn minBte «neQtie8 ,' 
where, tboigh ihllUonB "am ^tfleyad, ftoniAed 
miUlons a«& stilL.aeen tojaiicoeedy.and!to maldcthe 
torture endlesff! .' 

Thur Amasing ndniber is alao an argument »f 

their imperfection. It is a rule that obtains throttgh 

all nature, that the nt^der anirhals are slowly-p^ro- 

ducedjiind thatNatnre acta with a kiail:Af dignified 

c c S 

n,gN..(jNGoogle 



nS A HISTORY OF 

economy ; bnt Uie. meaner birUis are lavished kt 
pittfasioD, and thmuaodB are brongfat forth merely 
to supply the neceBsities of the more fitTourite ob< 
jects of creation. Of all other productions in nature^ 
(Dsects are. the most aunierous. Vegetah^ that 
cover the surface of the earth, bear do proportion fo 
their multitudes ; and though at first sight herbs of 
the field seem to be the parts of organized nature 
produced, in the greatest abundance, yet upon 
minuter inspeetioh, we shdt find every plant sap* 
porting a number of scarcely pereeptiUe creatures^ 
that fill up t^e various stages bf youth, vigour, and 
age,, ia the compa^ of a fevr flays existence. 

All other animals : are capable of some degree of 
edocaUon ; their instincts may be suppressed or 
altered ; the dog osay be taught to fetch and carry ; 
itte-birdtowhisUeiatane; and the serpentto dance: 
httt the insect h^ but one iovariable method of 
operating ; no . arts . can turn it ; fiom its instincts ; 
aad indeed its life is tooisbwt-.for instructiouj as a 
ftiagle season o6ten termiiiBlfs its existence. '. 

For these reasons, the i^sef^t. tribe are deservedly 
plajced in the lotresi caakof animated nature ; and, 
in general,. tbey seran mswe allied t6;lhe vegetaldes 
OB wluch. they £e^-than to; Uie nobjer cJasaeftabove 
thetn. Many (tf them are attached to one vege- 
table, often to. a mgle leaf; iba^e they increase 
tvith the flourishing, phut, und die as it decays ; a 
feiv days, fill .up.the laeasure tof their contemptible 
lives ; while the ends for which theylwere produced, 
or the pleasures they enjoyed, . to us at; least are 
i^Uvly onknawnv " ! 

Yet whUe I aoi thus Gxingtbe rank of a certaja 
class of aaimak, it seems necessary to define the 
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mature of those animals which are thus degraded-; 
Definitions in general produce little knowledge; 
but'here, where the shades of nature are so inl3niate>^ 
blended, some discrimination is necessary to prevent 
confusion. The smallnessoftheanimalj for instance, 
does not constitute an insect ; for then, many of the 
lizard kind, which are not above two inches long, 
- would come under this denomination ; and if the 
smaller lizards, why not the crocodile, which would 
be a terrible insect indeed I In the same manner, 
flmallnesa, with a slow creeping motion, does not 
Constitute an insect; for, though snails might be 
called insects, with the same propriety the whole 
tribe of sea shell-Ash would then have eqiial preten- 
sions, and a very troublesome innovation would be 
brought into our language, which is already formed. 
Excluding such animals, therefore, from the insect 
tribe, we may define insects to be little animals 
without red blood, bones or cartilages^ furnished 
with a trunk, or else a mouth, opening lengthieise, 
with eyes which they are incapable of covering, and 
iBith lungs which have their openings on the sides. 
This definition comprehends -the whole class of 
insects, whether with or without wings, whether in 
their caterpillar or butterfly state, whether produced 
in the ordinary method of generation between male 
and female, or from an animal that ia itself both 
male and female, or IVoih the same anin^al cut 
into several parts, and each part producing a 
perfect animal. 

From hence it appears, that in this class of 

animals there are numerous distinctions, and that a 

general description will by no means serve for all.' 

Almost every species has its own distinct history ; 

t 
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and ^libiU aaenen, appetites, and modes of pro- 
pagation, pecoliarly ite own. In the larger rank? 
of existence, two animals that nearly resenible eacb 
• other in form will be found to have a similar 
history ; but here insects almost entir^y alike will 
be often found perfectly dissimilar, as well in their 
manner of bringing forth and Gubsisting aa in the . 
changes which they undergo during their short lives. 
Thus as this cbsa is prc^i6c beyond cpmpatationj 
so are its varieties multiplied bt^ond the power of 
de4cription. The attempt to enan^erate all the 
spefiies of a fly or a moth, would be v«ry fruitless ; 
but tio give a history of all irould be utterly 
impracticable; so various are the appetites, th<9 
metitiers, and the lives of this humble class of 
beings, (bat every Bpecies requires its distinct 
bistory. An e^^act plati, therdore, of Nature's 
{Et>^:^tionB in this mimite set of creatures is not to 
beisXpeoted; and yet such a general picture may 
be given, as is sufficient to show the protection 
^bich I'rovidence affi>rds its smallest ai well as ita 
largest productions, and to display that admirable 
circiUation in natare, by which one »et of living 
beings flnds subsistence, from the desttuction of 
Motiier ; and by which life is continued without a 
pbuae in every p&tt of the creation. 

Upon casting a slight view over the whole infect 
tribe, just when they are supposed to rouse from 
(heir state of annual torpidity, when tbey begis to 
feci the genial influence of spring, and again exhibit 
tiew life in every part of nature^ their numbers and 
their, varieties seem to exceed all powers of cakula- 
tKw> and they are indeed too great for deflcriptioo. 
When we look cleeer. however, w«stiaU fipdmuw 
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titribing «imSitudes, either in their pfc^agtltM, 
their maaati^, dr ^ir form, that give os a hint for 
yroopiag several of, them into one deseription, and 
(bofe enabling^ us to ahorten the labour of a leparatt 
hiatorji rfor every species. Swamoierdam, Reaiimiir, 
and Litiiueus, have each attempted to abridge the 
(ask of descripUoBj b)' throvrin^a nuhiber of sixatlar 
aiiiniab into distinct cEasseSj and thus makiag^ one 
jgeneral history stand fbr aH. 1 wiU avail myself of 
their labovrs ; and, uniting their general distinctions; 
throsr the whole class, of insects into four separate 
diBtribiUions, giving under each the history of eyery 
tpecies that seems to nie considerable enongfa to 
deserve our noti<x. Thus. Mir labour vrill be 
fihortehed ; and the very rank in vrbich an insect, is 
placed vrill, in some meaaore, exhibit a considerable 
part of its history. 

Ih our cursory inspection of the insect tribe, the 
first aniiods that offer themselves are those which 
want wings^ that appear crawling about on every 
plantj and on every spot of earth we regard with 
bny di^ree of attention. Of these, some never 
0blain wings at any period of Ibeir existence, bjof 
are destined to creep on the vegetable, or the spot 
of earth, where they are stationed, for their whole 
liTies. On the contrary, others are only candidates 
for a more bappy sltaation ; and only wait their 
growing wings, when they may be said to arrive at 
their state of full perfection. 

Those that nev^r have wings, but cr^p about till 
they die, may be considered as conalitiUing thejfrsi 
class of insects. All these, the flea and the wood- 
louse only excepted, are produced from an egg; 
and when once they break the shell, they pever 
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siiSer any farther change of form, but emtioae to 
grovr larger UU they die. Thus Uie louse or the 
spider are prodaced from an egg, never saffering 
any alteration when once they are excluded ; but, 
like the chicken or Uie duck, remaining iDvariably 
the same^ from ^eir birth to their dissolution.* 

The second order of insects consists of such as 
have wings; but which, when produced from the 
eg^, have those wings cased up in such -a manner 
as not to appear. This casting up of the wings, 
iiowever, does not prevent the animal's running, 
leaping, and moving, with its natural celerity ; bat 
when the case bursts, and the wings have a power 
of expanding, all the animal's motions become more 
extensive, and the animal arrives at fall perfection. 
Thus the grasshopper, the dragon-fly, and the ear- 
wig, have Uieir wings at first bound down ; bat 
when the skin that, like a pair of stays, kept them 
confined, bursts, they are then expanded, and 
the animal pursues the purposes for which it was 
produced. 

The third order of insects is of the moth and 
butterfly kind. These all hav!e four wings, each 

[* Almost all insects, except spiders and a few otbere withmit 
wings, undergo a metamorplicHiB or change at three diatiDct 
periods of their existence. From the egg is produced the 
grub or caterpillar, covered with a soft skin, and furnished with 
feet : in this state they are extremely voracious. Afler having 
grown to their full size, they are again changed to a chrysalis, 
either inclosed in a web which they spin ^out iheouelves, or 
in a bard, sbell-lilte case: in this state they he torpid and 
inactive, attached to some place of security. Aita remaining 
their proper period in this situation, the bonds that surround 
tbetn are broken asunder, and they come out transformed into 
the perfect insect.] 
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covered with a mealy substance of variooa coknin^ 
which when handled coines off upon the fingers ; 
and, if examined by the microecope, will appear 
like scales, with which the wing is tii<^y embroidered 
all over. Theie insecta also' are produced in a 
manner peculiar to themselreB. Tbey are first 
hatched from an egg, from whence proceeds a 
caterpillar that eats, and often casts its skin ; the 
caterpillar having divested itself for the last time, 
assumes a new covering, which is called a chrysalis, 
or the cone in the silk-worm, in which it continues 
hidden till it comes forth a perfect moth or bntterfly. 
The fourth order is of those vringed insects which 
come from a worm instead of a caterpillar, and yet 
go through changes similar to those which moths 
and butterflies are seen to undergo. They are first 
excluded from the egg as a worm, and then become 
a chrysalis ; in some, their wings and legs are seen ; 
in others, the animal is quite detached from the 
cone in which it is concealed ; but all at length 
break their prison, and come out perfect winged 
animals ; some furnished with two wings and some 
with four. The wings of all these differ from those 
of the butterfly and moth kind, by not having the 
mealy scales which are ever found on the wings of 
the foriner. In this class we may place the 
. numerous tribes of gnats, beetles, bees, and flies. 
To thesel will add, as a fifth order, a numeious 
tribe lately discovered, to which naturalists' have 
given the name of Zoophytes. These do not go 
through the ordinary forms of generation, but may 
be propagated by dissection. Some of these, though 
cut into a hundred parts, still retain life in each, 
and are endued with such a vivacioas principle, that 
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mtr^ part mil In a abort tidw becoiBte a ff^tkfit 
amoud. They Kenii a sot <^ ateUtfe* pbcad be- 
tween aaimab aad Tegttablea^ and lAske thfi sbn^ 
that ooonecta aniiMled tind insealiblfa oatore. To 
this dan bekmg the pdypua, the •arth-wono> and 
aU the varietits of Ute wa-nettle. 

Having thus given a general distributjon of 
inKctB, I will propeed ta dosfiribe each c^m in the 
order I have menUoiied then; beginning with 
iiiiecta without wiagi. 04 they more nearly iweiBldf 
the higher rank* of uature, as ivell in tbeU iwiti^ a» 
their conformatioD. 



CHAP. 11. 

Of Imects mithotU Wing». 

fiVERY moment'i observation furnishee v§ with 
instaDcea of insects without wings ; but the difr 
culty is to distinguish those which are condemned 
centiniially to lead reptile lives, from sudi as only 
wait the happy moment of transmutation. For tbie^ 
notfaiag bet a long and intimate acquaintance wiU 
nffice; but^ in general, all aniinbls resembling the 
fiea, thfe louse, the spider, the bug, the wood-loiise, 
(he water-louse, and the scorpion, never acquire 
wiags, but are produced from the egg in th^ Saen 
which they never change afturwards. 

If we consider this class as distinct from otbcrsi, 
we shall find them in gene^ loti£^ lixed. than the 
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retltj uc|. oflea ctrntins^g tbeirteno beyond <>nb 
season, which is the ordinary period of an fBSfict'* 
BxIateDce. TJiey ne«>m a^ less isbje^ to the in- 
flttoDce of the treirth«r,' and often eridiHre tilt 
rigours oi wifiter witboat betn^ tiumbed iato 
torpidity. The trhole race of moths, butterflies^ 
beea, and flie«, are rendered lifeless by the return 
of cold Weather ; but we need not be told, that the 
louse, the flea, aud Mauy of these wingless createres 
that seett) fontted to telz<e menkiod, continue their 
painful depredations the whole year round. 

They come to perfection in the egg, as was said 
before ; and it sometimes happens, that when the 
animal is interrupted in performing the offices of 
exclusion, the young ones burst the shell, within 
the parent's body, and are thus brought forth alive. 
This not unfrequently happens with the wood-louse. 
and others of the kind, which are sometimes seen 
producing eggs, apd sometimes young oties per- 
feclly formed. 

Thobgfa these creatures are perfect frttm the 
beginning, yet they are often, during their esistance, 
ieen to change their skin : this is a faculty whicb 
they possess Iti common which many of the higher 
ranks of animals, end which answers the same 
pnr|}osei. Howevertendfer their skins may seem to 
onr feel, yet, if compared to the anim&l's strength 
and size, tbey will be finind to resemble a coat of 
mail, or, to talk triorer closely, the shell Of a lobster. 
By this skin these animals are defended ffom acci- 
dental injuries, and particularly from the attacks of 
tkA o&et. Within thib Ibey continue to grow, till 
their bodies become so large aa to be imprisoned in 
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their own covering, and then the shdl bursts, but 

is quickly repl&ced by a new one. 

Lastly, these aniniEds are endned with a degree of 
strength for their size, that at first mieht exceed 
credibility in equal degree of strength, 

bulk for I louse or flea, the history of 

SamsOn V longer miraculous. — A flea 

will draw undred times heavier than 

itsdf ; an<i te for this force, will eat ten 

times its own size of provision in a single day. 



CHAP. III. 

Of the Spider^ and its Varieties. 

J. HE animal that deserves our first notice in this 
principal order of insects is the Spider, whose 
manners are of all others the most subtle, and 
whose instincts are most various. Formed for a 
life of rapacity, and incapable of living upon any 
other than insect food, all its habits are calculated 
to deceive and surprise ; it spreads toils to entangle 
its prey ; it is endued with patience to expect its 
coming; and is possessed of arms and strength to 
destroy it when fkllen into the snare. . 

In this country, where all the insect tribes are 
kept under by human assiduity, the spiders are but 
small and harmless. We are acquainted with few 
but the House-Spider, which .weaves its web in 
neglected rooms; the Garden-Spider, that spreads 
its toils from tree to tree« and rests in the centre ; the 
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4.'nie Scolopondra. 

s The Scorpion. 
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Waadering-Spider, that has no abode like the rest ; 
and the Field-Spider^ that is Bometimes seen mount- 
ing, web and all, into the clouds. These are the 
chief of our oative spiders ; which, though reputed 
venomous, are entirely inoffensive. But they form 
a macfa more terrible tribe io Africa and America. 
In those re^ons, where all the insect species acquire 
their greatest growth, where the butterfly is seen to 
expand a wing as broad as our sparrow, and tbe ant 
to bnild an habitation as tall as a man, it is not to 
be wondered at that the spiders are seen bearing a 
proportifMiable magnitude. In fact, the bottom of 
the Mairtinico spider's body is as large as a ben's 
eggt and covered all over with hair. Its web is 
strong, and its bite dangerous. It is happy for us, 
however, that we are placed at a distance from these 
formidable creatures, and that we can examine their 
history without feeling their resentment. 

Every spider has two divisions in its body. The 
fore pail, containing the head and breast, is sepa- 
rated from the hinder part or belly by a very slender 
thread, Ihnnigh which, however, there is communi- 
cation from one part to the other. The fore part is 
covered with a hard shell, as well as the legs, which 
adhere to the breast. The hinder part is clothed 
with a supple skin, beset all over with hair. They 
have several eyes all round the head, brilliant and 
acute ; these are sometimet eight in number, some- 
times but six ; two behind, two before, and the rest 
On, ieach side. Like all other iosecta, their eyes are 
immoveable>and they want eye-lids ; but Uiis organ 
is fortified with a transparent horny substance, 
which at once secures and assists their vision. As 
the animal procures its subsistence by the most . 



N Google 



398 A HISTORY OF 

watchful attention, to lai^e a number of eyes ms 
neccHary to ^ve it the earliest information of the 
<eaptare of its prey. They bare two iHncen on tbe 
tore part of tbe head, roogfi, with strong points, 
toothed like a satr, and terminating in dawa like 
those of a cat. A little below tbe poitit of the claw 
there is a small hole through which Ae atiimtil 
bmitt a poison, which, thongb hafmless to tii, is 
sufficiently capable of inatantly destroyic^ its pt&y. 
This is the most powerful Weapon they ba<re aguoit 
their enemies; they can open or eitend these 
pincers as occasion may require ; and when &^ 
are undisturbed, they sufter ttietn to lie one upon 
the other ; never opening them but when there is a 
necessity for their exfertion. They have all ei^t 
legs, jointed like those of l<^sters, and similar abb 
in another respect ; for if a ieg be torn away, or a 
joint cut off, a new one wiU quickly grow ha its 
ptece, aiid tbe animal will find itself fitted for combat 
as before. At the end of eadi leg there-are three 
crooked moreable daws ; namely, a small OAe, 
placed higher up, like a cock's spur, by the attist- 
ance of which it adheres to the threads of its vitk. 
There are two others larger, which meet together - 
like a lobster's claw, by which they can catch hold 
of the amallest depressions, walking up or down tbe 
very polished surfaces, on whidi they can 'find 
inequalities that are imfterceptible to oar groMer 
si^t. But when they walk upon such bodies as 
are perfectly smooth, as lot^ing-glass or p(^bed 
marble, they squeeze a little sponge. Which grows 
near the extremity of their claws, and tlius difibsing 
a glutinous substance, adhere to the surface until 
Ihey make a second step. Besides the eight Iqgs 
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just meAtioned, these animak have two others, 
iirbreh may more properly be called artns, aa they 
(to not serve to assist motion, but are used in holding 
and managing their prey. 

The spider, though thus formidably equipped, 
wotild seldom prove ^tlccessfat in the capture, were 
it not equaHy furnished wiMi other ' instruments to 
iassist its depredations. As it lives wholly upon flies, 
'tind is without wings to purMie them, it ia obvious 
ftey must forever escape so impotent an adversary; 
hut th<e spider is a moat experienced hunter, and 
'8|(>Teaia its nets to catch those animala it is unable 
'to parfflte. Tiie spider's ifeb ia generally laid in 
^hoae places where flies are m6st apt to come and 
i^i^er; ih the corners of rooms, round fbe edges of 
•vHndows, *ttdin Ae open k\i among the branches 
of ti'ees. 'I'htire <he KtUe animal remains far 
%ys, nay Weeks together, in patient expectetionj 
teldorti chbTiging its sittiMiott Qiougfa never so un- 
sdccessfiil. 

'For the pnrposes vf mifking this welb, 'Nature 
has suppfted this aninml with a krge qaat^ty of 
glutinous matter within its "body, and ifive dugs ifrr 
teats for spinning it into ttiread. l^is substahce 
is contained in a little bag, and at first sight it • 
iresemldes soft glue; but when esamined mo^e 
accurately, -it will be found twfBtcd into coils of an 
hgate cUlour, and upon breaking it, the contents 
imay be easily drawn oat into many threads, from 
the tenacity of the substance, ttotfrom those threads 
•"being already formed. Thcfee who have seen the 
machine by which wire is spun, will have an idea of 
the manner in which this animal forms the thread 
of its little net, the orifices of the five teats above 
mentioned, through which the thread is drawn, 
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contracting or dibtiag at pleasure. The thrcMU 
which we Bee, and appear so fine> are^ notwith- 
standing compoBed of five joined together, and 
these are many times doubled when the web is in 
formation. 

When a boose spider prop(»es to begin a web, it 
first ipakes choice of some commodious spot, where 
there is an appearance of plunder and security. The 
animal then distils one little drop of its glutinous 
liquor, which is very tenacious, and then creeping, 
up the wall, and joining its thread as it proceeds, it 
darts itself in a very surprising manner, as I have 
often seen, to the opposite place, where the other 
epd of the web is to ti« &stened. The first thread 
thus formed, drawn tight, and fixed at each end, 
the spider then runs npon it backward and fn-- 
ward, still ^siduously employed in doubling and 
strengthening it, as upon its force depends the 
jBtrength and stability of the wbole. The scaffi>lding 
thus completed, the spider makes a number of 
Uireads parallel to the first, in the same manner, 
and then crosses tbem.with othen; the clammy 
aubstaoce of which they are formed, serving to Innd 
them, when newly made, to each other. 

The insect, after this operation, doubles and trebles 
the thread that borders its web, by opening all its 
teats at once, and secures the edges so as to pre- 
vent the wind from blowing the work away. The 
^edges being thus fortified, the retreat is next to be 
attended to ; and this is formed like a funnel at the 
bottom of the web, where the little creature lies 
concealed. To this are two passages, or outlets, 
one above and the other below, very artfully con- 
trived, to give the animal an opportunity of making 
excursions at proper seasons, of prying into every 
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cornerj and cleaning^ those parts which are observed 
to be clogged or incumbered. Still attentive to its 
yrth, the spider, from time to time, cleans away the 
dust that gathers round it, which might otherwise 
clog and incommode it : for this purpose it gives 
the whole a shake with its pawB ; still, however, 
prc^ortioning the blow so as not to endanger the 

' fiibric. It often happens, also, that from the main 
web there are several threads extended at some 
distance on every side : these are, in some measure, 
the outworks of the fortification, which, whenever 
touched from without, the spider prepares for aUack 
or self-defence. If the insect impinging he a fly, it 
springs forward with great agility ; if, on the con- 
trary, it be the assault of an enemy stronger than 
itself, it keeps within its fortress, and never ventures 
oiit till the danger be over, Another advantage 
which the spider reaps fVom this contrivance of a 
cell or retreat behind the web, is, that it serves for 
a place, where the creature can feast upon its game 
with all safety, and conceal the fragments of those 
carcases which it has picked, without exposing to 
public view the least trace of barbarity, that might 
create a suspicion in any insects that their enemy 
was near. 

It often happens, however, that the wind, or the 

-rmlling of the brandies, or the approach of some 
knge animal, destroys in a minute the labours of an 
age. In this case, the spider is obliged to remain 
a patient spectator of tiie' universal min ; and when 
the danger is passed avray, it sets about repairing. 
the- calamity. ' For this purpose, it is furnished with: 
a large store of the glutinous substance of which the 
web is made ; and with this it either majces a neW' 
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wdli ; or potdies up the old one. In general, bow> 
ever, the aaitnal is much £c>iiiier of mcDdiog tliaii 
making, bb it is furnished originall; with bat a 
certain quantity of glutinous matter, which, when 
exheu^d, nothing can renew. The time stldcMD 
fails to come, vhsa their reserroirs are entirely dried 
up, and tke poor animal » )c€t to alt the chancfls of 
irretrierBble necessity.. An old spider is thus frei 
qneotly reduced to tile greater extremity ; its web 
is destroyed, and it wants the roat^ds to make a 
new one. "Bai as tlitise animals have been long 
accustomed to a hfe of shifting, H bants about to find 
out the web of another spider, younger and weaker 
than itself, with wbom it ventures a Inttle. Tfae 
invader generally succeeds ; the youi^ one is driven 
mt to make a new web, and the old Tine reniaiiu is 
quiet possession. If, however, tiie spider is unaUe 
to dispossess any other of its web, it Uien efideEH 
vonrs, for a wbile, to siUMistuponuccidontal depre^ 
dation ; but in two orthree months it inevitablydiet 
rf hunger. 

The Qardeu^Spider seems to work in a diffiBrral 
manner. The method with this insect is, to spi« a 
great quantity of thread, which, floating in the air 
in various directions, happens, from its giMintfv 
epAHty, at last to sticl to some bisect near it, a^ltiilty 
plant or the brandi of a tree. Tbe spider Mily-wtUBli 
to hare one end of the line f^ in order to soane 
and tighten the other. It aceonihn^y dnws tiat 
line when thus fixed, and then by paasittg and 
repassing upon it, strengthens the tiir^d in sacb A 
maanerastoanswaralliti int^itioBs. Thefirstconl 
Mng thus stretched, the spider walks along a put 
of if» and there tetens Boother, and dropping fronr 
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(hMce, fiiMena the Arad to some sdid body below, 
tben cKrobs up a^n and btgins a third, which 
it biteflB by the aarae centrtvance. When direfl 
threads are thus fixed, it forms a iquare ta sone- 
ttung that very neaHy reaeinbles one ; and in this the 
animal is geoerdJy seen to residtf: It oftoi happens, 
however, when ihe yeang apidcr h^ns spinning 
that its web becomes too buoyant, and net only tlw 
^ead floats in the air, bnt even the little apinncr. 
In this manner we have often seen die Umeads of 
spiders floating in the air ; and what is stall mOrv 
surprising, the young spidersthemselvesattilched ia 
their own -weh. Tfaereason is obvions : fbras evetk 
gold itself may be so finely drawn out as to loat in 
the air, so the finer thread of a spider ia so buoyant 
aa not only to swim in the air, but also to lift the 
epider itself ; which, like the tail of a kite, rises with 
it* own tnanHfoctnre. 

The spider's web bemg Uma completed, and fixed 
in A proper [dace, its next care is to seice and secure 
whatever insect hiqipens to be caught in the toils. 
For this purpose, it renwina fiar weeks and even 
months upon Ae watch, without ever catctuiig a 
^Dgle fly ; for tJie spider, like most other insects, 
is wrpfisingly patseot of hunger. It sometiaaeB 
happens that too rirong a fly spikes itself -sgainst 
the web, and thus, instead of being caught, tears 
the net to pieces. In general, however, the 
butterfly or the horaet, when they touch the web, 
jQy off ageia, «od the spider teems no way dis>- 
|M)ced to interrupt thdr retreat The luge blue- 
bottle ^y, the ichneNnan fly, and the common meat- 
fly, seem to be its favonrite game. When one of 
these stf'dtes isto the toils, the spider is instantly seen 
» D n 
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alert and watcbfal at the mouth of its fade, careM 
to observe whether the ily be compIeUJy immesfae^v 
if that be the case, the spider walka leisurely for- 
ward, seizes its prey, and instantly kills it, by instil- 
ling a Tenomoas joice into the wound it makes. If, 
however, the fly be not entirely immeflhed,thespider 
pfttienUy waits, without appearing, until its prey 
has btigned itself by its stru^les to obtain its 
liberty ; fDr if the rarager should appear in all his 
terrors while the prey is but half involved, a desperate 
eflbrt might give it force enough to get free. If the 
spider has fasted for a long time, it then dra^ the 
By immediately into its hole and devours it ; but if 
there has been plenty of game, and the animal be no 
way pressed by hunger, it then gives the fly two or 
threertumsin its web, so as completely to immesh 
it, and there leaves it impotently to struggle until 
the little tyrant comes to its appetite. Why the 
spider should at one time kill its prey, and at another 
«uffer. it to struggle in the toils for several hours 
together, I am not able to say ; perhaps it only likes. 
its prey newly killed, and, therefore, dday-s to put 
ihe captive to death until it is to be eaten. 

It has been the opinion of some philosophers; 
tbat the spider was in itself both male and female ; 
but Lister baa been able to distinguish the sexes, 
and to^perceive that the males were much less in 
size than the females. But this is not the chief 
peculiarity ; for, different from all other animals, 
except the fish called the Re^, it has its instruments 
-of generation placed in the. fore-arms, which have 
been already described. When the animals copu- 
late, they for some time seize each other with their 
legs and arms, then appear the instruments of gene- 
ration in the male, as if bursting out from the points 
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ef jtft fore-feet, and are iriBerted into the receptacle 
Jbeneath the body of the female. 

The female generally lays from nine hundred to 
a thousand eggs in a season : ihey are of a bluish 
colour, speckled with black, and separated from 
each other by a glutinous substance, not unlike 
frog-spawn water. These eggs are large or small 
in proportion to the size of the animal that produces 
ihem. Id some they are as large as a grain of mus- 
tanl-fieed ; in others they are scarcely visible. The 
female never begins to lay till she be two years old 
at the least, and her first brood .is never so nume-; 
rous as when she has come to her greatest matu- 
rity. 

When the number of eggs which the spider has 
brought forth have remained for an hour or two to 
dry aiter exclusion, the little animal then prepares 
to make them a bag, where they are to be hatched 
jintii they leave the shell. For this purpose she 
spins a web four or five times stronger than that 
made for catching flies ; and, besides, lines it within 
side by a down, which she plucks from her own 
breast. This bag, when completed, is as thick as 
paper, is smooth within side, but rougher without. 
"Within this, they deposit their eggs: and it is 
almost incredible to relate the concern and industry 
which they bestow in the preservation of it. They 
stick it by means of their glutinous fluid to the end 
of their body ; so that the animal, when thus loaded^ 
' appears as if she bad one body placed behind 
another. If this bag be. separated from her by 
^y accident, she employs all her assiduity to stick 
U again in its former situation, and seldom aban- 
doni her treasure but with her life. When .^e 
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yoang ones are excluded from their sbetts, vritiiin 
the bag, they remain finr some time in their con- 
finement, until the female instinctirely knowing 
their maturity, bitra open their prison, and sets them 
free. Bnt her parental care does not terminate 
with th«r fesclnsion ; she receites them npon her 
back for some Ihne, until they have strength to 
provide for themselves, when they leave her iiever 
to return, and each begins a separate nannfactory 
of its own. The yonng ones b^n to spin when 
they can scarcely be discerned ; and prepare for a 
life of plunder before they have strength to over- 
come. Indeed^ Nature seems to have farmed (bem 
in every respect for a life of hostility. No other 
insect is possessed of such various powers of 
assault and defence ,* and they are aUe to destroy 
anifflelB ten times bigger than themselves. Even 
after a severe defeat, they quickly recover of their 
wounds; and, as for their legs, they consider 
the loss of them as but a small mitfi»rtune, as 
they grow again very speedily to fteir former 
pnagnttude. 

Thus there is no insect to which they are not 
fin enemy ; bnt what is more barbarous stiB spiders 
are the enemies of each other. M. Remmur, 
who was fond of making experiments upon insects, 
tried to turn the labours of the spider to human 
advantage, and actually made a pair of gloveb from 
their webs. For this purpose, he collected a large 
number of these insects tt^ether : he took care to ' 
have them constantly supplied with fiies, and Ae 
ends of young fratfeers, fresh picked firom chickens 
and pigeons, which, being foil of blood, are a 
diet that spidera are particalarly fond of. But not- 
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vitfastanding all bis care, he was soon oonnnoed 
Aat it was impractiable to rear ttwtn^ nece tbey 
mere of snch a maligaant nature, that they covU 
sever be breoght to live in society; bat instead 
ni their usoal food, dwse to devoar each other, 
indeed, were it practicabie to reconcile them to 
«acb other, it mfouU reqaire too much attendanc* 
to rear ap a sufficient number to make the pn^ect 
any way useful. Tbeic thread is four, if not five 
times finer than that of the silk-worm; so that 
i^on the sndlest calculation, Uiere 'most have been 
sixty thoasand spiders to make a stn|^e pound of 
riik. That whicb Reanmur laade use (tf, wai only 
the web in which they deposited their eggs, which 
is five times strouger than their ordinaiy manu- 
A«tore. 

Of this animalj there ere several kinds, slightly 
diff^ng firom each other, mtber in habits or coo- 
fomation. The Water-Spider is the most remailE- 
oble of the number. This insei^ resembles the 
eonoioit spider in its appearance, except that its 
hinder part is mhde rather in the shape of « nine* 
fin than a baH. They difiier in being able to live 
■■ well by land as water ; and in being capable 
of ^nning ae well in one element as the other. 
-'Phalr appearance under water is very remarkable; 
Csr Ifaongfa they inhabit the bottom, yet they are 
Bover toadied by the eletsant in which liKy reside^ 
btrt an inelosed in a bubble of air that, libe a boz^ 
Airroupds them on every side. This bubble has 
the bright appearance, at the bottom, of quick- 
mlver; and within this they p^onn their several 
functiem of eating, spinning, and sleepuig, without 
iti ever bursting, or in ^ least disturbing tfaeif 
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operatioTiB : sometimes the babble is seen divided 
into three distinct apartments ; and^ in the spring* 
tiie male enters one of those to impr^nate the 
female, in the manaer mentioned, above, while the 
babble in which be was contained nnites with the 
other, lUie two drops of water, when approadied to 
each other. . They spin Ifaeii: webs .as well in. the 
water as upoo land ; and it is most probable that 
they make Ui^ir food of the smell insects of either 
element. : . i 

The Taraalala is also of ^s species, and.dtserres 
particular notice,. not for any remarkable properties 
thSit really attend it, but.forlhe numerous falsehoods 
which have 'been propagated concerning it. What 
may be said with truth. concerning it is, that it is 
the largest of the spider kind known in Europe, 
and is a native of Apulia in Italy. Its body is 
-three quarters of an inch long, and about as thick 
as one's little finger ; the colour is generally an (dive 
brown, variegated with one that is more dusky ; it 
bas eight legs and eight eyes, like the rest, and 
dippers which are sharp and serrated : betwem 
these and the four legs, there are two little boms, 
or feelers, which it is observed to move very briskly 
when it approaches its prey. It is covered all 
over the body with a soft down ; and propagates as 
other spiders, by laying eggs. ; In the summer 
months, particularly in the dog-days, the taraatola, 
ereeping among the com, bites the mowers and 
passengers ; but in winter, it lurks in holes, and u 
-seldom seen. 

Thus far is true ; but now the fable begins r for 
though the bite is attended with no dangerous 
svmptpms, and will easily cure of itself, wonderfbl 
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fttoriei are reported concerning its viralence. ' .The 
part which is bitten, as we are told, ia soon after 
.discoloured wiA a livid black, or yellowiah circle, 
attended with an inflammation. At first the pain 
is scarcely felt-; but a few hours after come on a 
violent sickness, difficulty of breathing, fainting, 
find sometimes trembling. The person bit^ after 
this, does DOtbing but laugh, dance and skip about, 
putting himself into the most extravagant postures ; 
and -sometimes also is seized with a most frightful 
melancboly. At tbe return of the season in which 
he was bit, his madness begins again ; pnd the 
patient always taKs of tbe same things. Some- 
times he fancies himself a shepherd; sometimes 
a king; appearing entirely out of his senses. These 
troublesome symptoms' sometimes return for several 
years successivdy, and at' last terminate in death. 
Bat so dreadful a ditorder has, it seems, not been 
left without a remedy ; which is no other than a 
well-played fiddle. For this purpose the medical 
musician plays a particular tune, famous for the 
cure, which he begins slow, and increases in quick- 
ness as he sees the patient affected. - The pati^pt 
n« . sooner hears the music, but he begins to 
dance ; and coptinues so doing till he is all over in 
a sweat, which forces out the venom that appeared 
so dangerons. This dancing sometimes continues 
for tbree or four faours, before the patient is weary, 
and before the sweating is copious enough to cure 
the disorder. Such are the symptoms related of 
the tarantula poison ; symptoms which some of tbe 
best and gravest physicians have credited, and 
attempted to account for. But the truth is. that the 
wholft is an imposition of the pe^nts upon travel- 
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le» who happen to pen throigh that part of the 
toantry^ and who procore b trifie &r snfieriDg 
(hemselres to be hxiieia by the lamUola. When' 
ever they find a traveller wiHing to try the cxperi' 
ment, Uiey readily offer tbemBelrefl ; and are km 
to counterfeit the whole train of symptoms which 
nnslc is supposed to retnove. A friend of mine 
who passed (hrongfa that part of the country, had 
a trusty servant bitten, without ever' administering 
the musical cure: the other symptoms were a 
sli^ inflammation, which was readily reaovcd, 
and no other consequence ev«r attended tbc bite. 
— It is {has that falsehoods prevail for a cm- 
tniy or two ; and mankind at kiflt begin to wander 
how it was possiUe to keep up the delusion so 
long. 

([The Gossamne ^ider is a very minute animal, 
Cmind during die harvest in fiddi and gardens ia 
vast swarms. Its body is so light that it floats 
in the air to a great height, and deposits a thick 
coat of cobweb called gossamere, qnd whidi in 
the autumn is seen to cover wliole fidds to a great 
extent. This film is frequently observed in a £ne 
clear momieg, |^ittering with drops of daw, and 
«lHbitiBg one of the most pkasing sights in ran! 
scenery.] 



ji-vGooglc 



N Google 



i.The Flea. > , „ , 
_ . Ir Magnified. 

2. Ihe Louse. ) 



vGoogIc 



CHAP. IV. 

Of the Flea. 

The history of those animals with which we 
are the best acquainted, ere the first objects of our 
chiefett cariosity. There are few but are well 
informed ^ the agility and the blood-thirsty dispo- 
eition of the Flea ; of the caution with which it 
comes to the attack ; and the readiness with ^hich 
it avoids the pursuit. This insect^ which is not 
only the enemy of mankind, but of the dog, calj 
and several other animals, is found m every part 
of the world, but bites with greater seventy in 
some countries than iu others, its numbers in 
Italy and France are much greater dian in Eng- 
land ; and yet iti bite is much more troublesome 
here, than } have found it in any other place. It 
would seem that its force increased with th^ coMness 
of the climate ; and thou^ less prolific, that H be- 
comes more predaceons. 

If the flea be examined by h microscope, it will 
be observed to have a small head, large eyes, 
and a roundish body. It has two federa, or 
horns, which are short, and composed of four 
joints ; and between these lies its tninl, which it 
buries in the skin, and through which it sucks the 
Uood in l&i^e quantities. The body appears to be 
ell over curiously adorned vrith a suit of polished 
table armour, neady jointed> and beset with multi- 
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tudes of iharp pins, almost like the quills of a por- 
cupine. It h^ six legSj the joints of which are so 
adapted, that it can, as it were, fold them ap one 
iwithin another ; and when it leaps, they all «pring out 
at once, whereby its whole stren^ is exerted, and 
the body raised abov« two hundred times its own 
diameter. 

The young fleas are at first a sort of nits or eg^, 
whidi -are round and smooth ; and from these prO' 
.ceed white worms^ of a shining pearl colour: 
in a fortnight's time they come to a tolerable size, 
and are very lively and active; but if they are 
louched at Uiis time, they roll themselves up in a 
ball: soon after this, they begin to creep, like 
worms that have no legs ; and then they seek a 
place to lie hid in, where they spin a silken thread 
&Dm their mouth, and with it they inclose them- 
.selves in a small round bag or case, as white within 
as writing paper, but dirty without : in this they 
continue for a fortnight longer ; after which they 
burst from their conBoenient perfectly formed, 
and armed wUh powers to disturb the peace of 
fu^ emperor. - 

QThe Chigoe is the only other species of ffea. 
This creature is well known to the inhabitants of 
raany parts of America. Its size is so small as to 
be hardly perceptible^ but its bite is aUended with 
inuch more serious consequences than the irritat- 
ing inhabitant of our own country. It pierces 
through the skin and flesh without its being felt, 
generally on the legs and toes, and grfLdua% in- 
sinuating its head and body, completes i^ lodg- 
ment, and makes a nest of ,a thin white pellicle, 
in this nest U gradually dilates itself, and grows 
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hir^r, feedings upon the distarbed hamonrs of- the 
body; find at last deposits its eggs, and forms a 
colony. If these are suffered to remain, till the 
tumOQT buratSj and the nits are hatched, an ulcer is 
formed, very difficult to heal, and which often eats 
down to the bone, causing a painful caries, often 
attended with the loss of the lirab, and sometimes 
with the loss of life itself.} 



CHAP. V. 

'■'■•in 
Of t1i£ Louse, and its Varieties. 

JL HE antipathies of mankind are various; som^ 
considering the toad, some the serpent, some the 
spider, and some the beetle, with a strong degree 
of detestation ; hut while all wonder at the strange- 
ness of each other's aversions, they all seem to 
unite in their dishke to the Ixtuse, and regard it as 
their natural and most nauseous enemy. Indeed, 
it seems the enemy of man in the most odious degree ; 
foP wherever wretchedness, disease, or hunger seize 
upon him, the louse seldom fails to add itself to the 
tribe, and to increase in proportion to the number of 
his calamities. ^ 

' In examining the human louse with the micro- 
scope, its external deformity first strikes us with dis- 
gust: the shape of the fore part of the head is 
somewhat oblong ; that of the hind part somewhat 
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nmnd : the skin is hard, and fonng stretched^ tran*- 
parent, with here and there Beverat briatly haire : in 
the fore part u a proboscis or sucker^ which is seldora 
visittle : on each side of the bead are antenne, or 
boniB. each divided into five joints, covered with 
briatly hair ; and sevenal vrhite vessels are seen through 
these horns : behind these are the eyes^ which seem 
to want those divisions observable in other inaects, 
and appear encompassed with some few hairs : the 
nedt is very short, and the breast is divided into 
three parts ; on each side of which are placed six 
legs, consisting of six jointsxovered also with bristly 
hairs : the ends of the legs are armed with two 
smaller and larger rwddy claws, servipg these in- 
sects as a finger and thamb, by which they catch 
hold of such objects as they approach : the end of 
the body terminates in a cloven tail, while the sides 
are all over hairy ; the whole resembling clear parch; 
ment, and, wh^t rou^y pressed, cracking with a 
noise. 

When we take 4 closer view, its white veins, 
and other internal parts appear ; as likewise a most 
wonderful notion in its intestines, from the trans- 
parency of its extemel covering. When the lons^ 
AMs, the Mood is seen to rush, like a torrent, jnto 
the stomach ,- and its greediness is so great, that 
the, excrements awtained in the intestioeB are 
^Bcted at the same time, to make room for Uiis new 
suppfy. 

The louse has neither beak, teeth, nor any kind 
of mouth, as Doctor Hooke described it ; for the 
entrance into the gullet is absolutely closed. In the 
place of all ibese it has a proboscis or trunk; or, 
as it may be otherv^ise called, a pointed hollow 
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SDcker, with which it pierce* the ekio, Bod rachf 
Uie hnmen blood, taking that for food on]y. The 
itonweh is lodged puily in the breast and beck; 
bat the greatest pMrtioa of it is in the abckiiDen* 
When Bwoln with blood, it appears of a dark browft 
colour, which is visible through the skin ; and is 
eatfaer a fkint red, or a fall or bright browii, as the 
cofiteats of the stoinach are more or less changed^ 
When it is empty^ it is colourless ; but when fiHed> 
it is plainly discemiUe, and its motion seems very 
extraordinary. It then appears working with very 
strong agitations, fotd somewhat resemUes an ani- 
mal within an Animal. Superficial observers are 
apt to take this for the pulsation of the heart ; but 
if the animal be observed wbeu it is sucking, it 
will then be found that the food takes a direct 
pusage from tbe trunk to tfa« stonach, where tb« 
remainder d the cid aliment vrill be seen mixing 
wtUi Uie new, and agitated up and down on every 
side. 

If this animal be kept irnn food two or three 
days, and then placed upon tbe back of the hand> 
or any soft part of the body, it will immediftldy 
seek for food ; which it will (he more readily find, 
if the band be rubbed till it grows red. The ani- 
mai then turns its head, whidi lies between the two 
fore legs, to tbe skin, and diligently searches for 
some pore : when found, it fixes the trunk therein ; 
and toon the microscope discovers the bktod ascend' 
ing through the head, in a very rapid, and even 
frightful stream. The louse has at that time raffi* 
nent apatite to feed in any posture ; it is then 
seen sudciog with its head downward, and its tail 
derated. If^ daring this (^>eraUon, the skin be drawn 
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tight, the trunk ia bound fiut, and the animal is irica^ 

pable of disengaging itseif ; but it more frequently 

safTers from its gluttony, since it gorges to such a 

degree, that it is crushed to pieces by the slightest 

impressioD. 

Whether lice are distinguished by the parts of 
generation into males and females, is not yet dis- 
covered : Swammerdam is inclined to think that 
they are hermaphrodites, having found an ovary 
in all those he examined : and he dissected 
not less than forty-two. In one of these animals 
ivere found ten large eggs ; and forty-four 
smaller, Uiat were not yet come to their full per- 
fection. 

There » scarcely any animal that multiplies so 
fest as this unwelcome intruder. It has been: plea" 
santly said, that a louse becomes a grand-father 
in the space of twenty-four hours : this fact cannot 
be ascertained ; but nothing is more true than 
that the moment the nit, which is no other than 
the egg of the louse, gets rid of its superflatMis 
moisture, and throws ofiT its shell, it then begins to 
breed in its turn. Nothing so much prevents the 
increase of this nauseous animal, as cold and want 
of humidity ; th^ nits must be laid in a place that 
is warm, and moderately moist, to produce aay 
thing. This is the reason that many nits laid on the 
hairs in the night-time, are destroyed by the cold of 
, the succeeding day ; and so stick for several montbs/ 
till they at last come to lose even their external 
form. 

The louse is found upon every part of thd human 
body : but particularly in the heads of children. 
Those found upon the miners in Sweden are said,. 
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liy LinmeuSj ts be very Urge ; amd fae is of 
opinion, that the head aod the body loose differ in 
no respect from each other. The Phthiduis, or 
rw»y disease, ttaou^ very little known at present, 
was frequent cnougli among (lie anbients : Ilerod, 
A.ntiooha8, Gpipfaanra, Alcman tlie poet, Fhere- 
(lydes, Cassand^, CaUistheneg and Sylla, all died of 
tUs disorder. The use of mercury, wbich was 
uokRown amoDg the AnctentSj may probably have 
banished it from among the moderns ; for certain 
it is, that those animals seldom attack any in omr 
f^ioate, but mcfa as from sloth or &mine imrite 
their company. 

Sndi is the history of- the buman iouse^ -nhich, 
from its connection with mankind, Reserves Rrat 
notice; bnt it would be endless to describe the 
Various tribes that go under this name, and swarm 
upon every [wrt of nature. 'Htere is scareely an 
animal, and scarcely even a vegetable, that does 
not suffer under its own peculiar louse. The sheep, 
the horse, ibe hog, and tbe «lepliant, are all teized 
by them ; the whale, the shark, Ibe salmon, and 
the lobster, are not without their company ; while 
every hot-house and every garden are tnf^ed with 
aonie pecOliaHy destructive. Linnsus tells us, that 
be once foand a v^etable louse upon some planU 
newly arrived from America ; and, williag to trace 
the - little animal through its various stages, be 
brought it with him from London to Iveyden ; 
where he carefully preserved it during the winter, 
until it bred in the spring ; but the lonse, it seems, 
did not treat him with all the gratitude be expected ; 
for it became the parent of so numerous a pro- 
geny^ that it soon ofer-ran all the physic-garden 
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<tf that beautiful city ; and leaves to this ,day 

many a^rdener to curse the Swede's too indulgent 

curiosity. 

The animal which some have (»]led the Leaf 
Loose, is of the size of a flea, and of a bright 
green, or bluish green colour: the body is nearly, 
oval, and is largest and mo^ convex on the hinder 
part; the breast ia very small, and the head i» 
blunt and green ; the eyes may be seen very- 
plainly, being prominent on the fore part of the 
head, and of a shining black colour ; near these 
there is a blade line on each side; .and the lege are. 
very slender. 

These animals are usually found upon the leayes 
o( the orache, and other plants ,■ and the weaker 
the leav^ and buds are, these insects swarm upon 
them in greater abundance. Some plants are- 
covered over with them ;. though they are not the 
cause of the plant's weakness, butthesigq: how-: 
ever, by wounding and sucking the leaf, they 
increase the disease. They generally assume their 
colour from the plant on which they reside. Those 
that £eed upon pot-herbs and plum-trees, are of an 
ash-colour ; only they are greenish when they are . 
young : those that belong to the alder and cherry- 
tree, are black ; as also those upon beans, and 
some, other pkots ; those on the leaves of apple, 
and rose trees, are white: but as they le&p like 
grasshoppers, some place them in the niimber of 
the flea kind. The most uncommon, colour is- 
reddisb ; and lice of this sort may be found on the- 
leaves of tansey; and their juice when rubbed. in, 
the hands, tinges them vrith no disagreeable red. 
All these live upon their respective plants ; and 
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are often engendered within the very substance of 
the leaf. 

All these bring forth their yonng alive ; and 
the foetus, when it is ready to be brought forth, 
entirely fills the belly of the female; its fore parts 
being excluded first, end then the hinder. The 
youiig one does not begin to move till the horns or 
feelers appear out of the body of the old one; 
and by the motion of these it first shows signs of 
life, moving them in every direction and bending* 
all their joints. When the horns and head are 
excluded, the two fore feet foUow, which they 
move with equal agility; after this' follow the 
middle feet, and then the hinder; still, however, 
the young one cODtioues sticking to its parent, 
supported only at one extremity, and hanging, as- 
it were, in air Atitil its small and soft members 
become hardened and fitted for self-support. The 
parent then gets nd of its burthen, by moving 
from the place where she was sitting ; and, forcing 
the young one to stand upon its legs, leaves it to 
shift for itself.* 



f* The late Mr. Curtis led beliind liim a curioua paper of 
obserrationg on these curious inBeclB, and which has been 
publtihed in the lixth volume of the Linneean Transactions. The 
aphis, or plant-Iouaei ia found on almost ever; vegetable, the 
young shoots of wliich it is found to perforate with its pro- 
boscis. All the blights in plants are occasioned b; punctures 
of this little animal; and the failure in the crops of beansj 
hops, &c. may be solely attributed to it. Their habitation is 
generally on tbe underside of the leaf, which is commonly seen 
covered with a thick white down, with which the young are ' 
enveloped. When a tree or plant is infested with these animals, 
it is also covered with the honey-dew, which is found to be the 
excrement of these creatures, and which is always seen on the 
E E 2 ■ 
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As the anioia) hai not fiir to 'go, Ha lymikvaa 
lying beneath itj during^ the summer it cofaEtinoes 
to eat Biifi creep «bo«t with j^reat a^lily. Bat as 
it is viw pa r o Wj and mast neceKari^y lurk some- 
where in winter, where its body may be defeaded 
from the cold, it endeavoim to sccare ■ rotrest 
near ^Ike toees or flants that sene to noarish it in 
(be beginning oF spring. They neva* hide tfaeai- 
adves in tfae earth, like anny olher iosects, becatose 
they have no part of their bodies fitted to nemore 
Ae earth; nor can they -creep irUo every cliini^ 
as their legs- are too long : besides, theit hddies an 
so tender, tint the least rongh f>aitide of the eaiA 
would hurt tbem. They therefore got %ifcD the 
dMp lAiaks «r te bank, and into the cavities of the 
atronger italts, from whence ttiey aaHy out npon At 
branches and leaines, srhen <the warnith of the mn 
bc^Rstobef^ Neither lAe cold in ^faeintnamd 
aeaeoB, n«r the leser degdee of heal in "Ab s(nvag» 
^rer hnrto them ; tkwf seldom, ittmebat, seek ifar 
bidlng^|riaoes betowe the &II of tfae leaf, and am 
alert enough to take the earliest adnnl^^ of lOtt 
returning spring. 

Like many other insects they cast their skins four 
sereral times ; and, what is very remarkable, ^ 
males have iour wings, bnt 4he females never halve 
any. They aH have long fegSi-notonlyte -enaMe 
diem to creep over the long hairs of plants and 
leaves, hot also to travel from one tree to anoUier, 
when they happen to stuid «t a distance. TJmr 

vpper flkbdf -tire haf, direeffrimaer (hem; snd'ir a (iKee-of 
wUte p»per ^e placed under a leaf covered mA pl«fbtt0s,'it 
vin 40011 be -ipi-iDkled over with small drops <rf a tramporent, 
glutinouB Suid, lasting like angor.] 
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tnink &Fimmt hea ubder tbeir brea^ ,* aOd (his they 
thrust into the pores of the plant to suck out tli« 
juice, 80 that they do not gnaw them, like the 
caterpillar ; but so hurt them by sucking, that the 
leaves become spotted, and as it were over-run with 
scabs ; for which reason their edges always turn 
up towards the middle. 

It has been said that these insects are often 
carried away and d^vonredby ajifp ; htrtthis Prysch, 
from whom this description is taken, could never 
o4)Mrve. The ants indeed are fend of tkose trees 
where thete is a great number of t^ae insects; 
but then it is only to suck the juice whidi flows 
from the leaves that have been just woanded. This 
ttore particularly happens iii the heat of sammer, 
wb«n other miHature is wanting : however, faf 
Pftver found them harting or carrying away any of 
thelie iaseris while alive; dm* indeed were they 
aUe. for the leaf-hmse is tnwe ifam a m^cfa for ^ 
ant at single condxtt. Wkenevctf tbey ptrcetw tiie 
ant appsoaching batiind tltem, they kick ba«k fr^ 
their binder fioet, and (baa drive eff the lavader, ia 
a korse would a lion. 

The three princ^al and coaatant eaemias to 
tibese iDKotB avc, firat, tbe fire-fly, which lays ite 
«ggt where-tbeee inncte are in greatest number, 
which producing n -wona, saics N>d devoun aH 
tJhe leaf lice that coaw near it : amliier eneray m 
the worm of a psculrar kind of beetle, vrbtch 
destroys tkeia in gnat Mmbcrs: but the nlmt 
Sonnidable of dl jeoenuea, it tbe icfaneiunon fly, 
that seixes npoa one loi the largest fiemales, and 
laying ite egg i^ob her, tto is hatched into a 
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worm, which soon devours and destroys the animal 

from whose body -it sprung. 



CHAP. VI. 

Of the Sug, and its Varieties. 

J. HE Bug is another of those nauseous insect§ 
that intrude upon the retreats of mankind ; and 
often banish that sleep, which even sorrow and 
ansiety permitted to approach. This, to many 
men, is, of alt other insects, the most troublesome 
and obnoxious: The ni^ht is usually ttie season 
when the wretched have rest from their hbonr;. 
but this seems the only season when the bug 
issues from its retreats, to make its depredations. 
By day, it lurks like a robber in the most secret 
parts of the bed ; takes the advantage of every 
chink and cranny, to make a secure lodgment ; 
and contrives its habitation with so much art, that 
scarcely any industry can discover its retreat. It 
seems to avoid the light with great cunning ; and 
even Jf candles be kept burning, this formidable 
insect will not issue from its hiding-place. But 
when darkness promises security, it then issues 
from ■ every corner of the bed, drops from the 
fester, crawls from behind the arras, and travels 
with great assiduity to the unhappy patient, vriio 
vainly wishes for rest and refreshment. It is 
g;enerally vain to destroy one only, as there are 
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'faandrcKb more to revenge their companions fate; 
so that the person who thus is subject to be bitten, 
remains the whole night like a centinel upon 
doty, niUier watdiing the approach of fresh in- 
vaders, Uian inviting the pleasing approaches of 
sleep. 

Nor are these insecls less disagreeable from their 

' nauseous stench, than their unceasing appetites. 
When they begin to crawl, the whole bed is 

'infected with the smell ; but if they are accideotalty 
killed, then it is insupportable.' 

These are a part of the inconveniences that 
result from the persecution of these odious insects : 
but happily for Great Britain, they mulUply less in 
these islands, than in any part of the continent. In 
France and Italy the beds, particularly in their 
inns, swarm with them ; and every piece of 
fbmiture seems to afford them a retreat. They 
grow larger also with them than with ns, and bite 
with more cruel appetite. 

This animal, if examined minutely, appem^ to 
.consist of tbree : principal parte; the head, the 
CM^let, and the belly. It has two brown eyes, thiU 
are very small, and a IiAle prominent, besides two 
feelers^ with three joints : underneath these there 
is a crooked trunk, which is its instrument of 
torture, and which, when in motion, lies close 
upon the breast. The breast is a kind of ring, in 
which are placed the two first pair of legs. The 
belly consists of nine rings,- under which are 
placed two pair of legs more, making six in all. 
Each leg has three joints, which form the. thigb, 

,&e leg, and the foot, which '^ is armed with a 
crooked claw, like a hook. The body is smooth. 
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,exc«pt a feir ibort bikm, tb9b nn; be seAk V the 
.iDicnwecip«i abotit tbe veiit^ and on tbe two lost 
rkigs. Its notion is cA6W aa^ QQwieMy; y«t ita 
iigbt is so exquisite, that the instant it permriss 
ttie light, it geaefaUy makes good its retreat ,- and 
they are seldom caught, though the bed swra^ 
with them. 

If we euniine this insect interaaUy, we ibaU 
find Ae gfeat tfrtery, which in all issects performa 
the faiKtionfi of the heart ; we shal) find Vse 
apertures of the lungs od tbe right side aod tbe 
left, tbfoiigb which the atiinial breathes : we shall 
.find a aloatach and intestiDes, whicb^ as in other 
animals, run fnffii the month to the anus. If tbe 
insect has been kept long tasting, there will be a 
tautas foDBd in ita body, tike the white of -to 
tgg } but if crushed after a full meal, tbe - biwan 
UMd, which it has sacked in, will appMr a 
JitUe dfvkeved by having passed throttgh the iDwct's 
body. 

The male dad fenale of tfaeae imiiAids are plafaly 
dlitiQguiibable from each other ; md tlko parts of 
l^emtien are obvious edougfa. Tbey are bAea 
firand cieoi^liag, laiJ to t«il ; aod in thi» state are 
Teff eanly dt»troy«i. Tbe ftmrie h* an o«ary 
fillQfi with eggs, joined together kkb i bimch of 
^tfpe») eadi egg being as (AAobg, bimost oyiia* 
^cal, ihcllQihg to white, and pretty ti&nftpanot 
lA about t^o days aftcif imprecation by tbe nale, 
ahe deposits her eggt> bi the number of fd>oilt a 
hundred anil fifty, in some cdnvenient place *whek'e 
tfcey aire lik^ to ralccive do (hstittbande. There 
they continue for sntoe taoAtbs: daring whicli 
time neither ik^ nor Meat, aeiUier noisttirtf nor 
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fomigaUon^ can in tbe least retard their exclusion ; 
bat they come forth active and ready for m^Jiief. 
It is ^is hardiness in the shell that seems to con- 
tinue the breed ; as the old ones die every winter, 
or are easily destroyed by any fumigation that is 
used for that purpose. But the eggs seem in- 
capable of destruction ; even those men who mt^e 
a livelihood b^ l^rt^thffse nauseoaa in«eeUt, though 
they can answer for the parent, can never be sure 
of the eglg. Pdr this rtasdn they usually pay those 
kooMB -to which they are called a se(!ond or a 
iMtd- vi^t, 9mA at last exterminate them by per- 
sevenliKe. 

Tbe mdifner of dektroying theoi seems rather ~ 
the- tfieCt of dSMdulty thAa antidote ; for the men 
called in upon tbns ocfBsion take every pert of the 
furnitdre touBdet, bvush eveiy part of it with 
great assiduity, mtthA H with a liquid, wfaidi I 
take to be d solution oi Cort'osire subfiraate, and 
hating p^ormad this operation twice or thrice, 
the vermin are most wnally deltil<^ed. 

GlranlhiAss, therefore, seema to be the best 
fintidote ib retnovs these nAussoOs insects; and 
wberevet' that » wsintlng, their incre^e seems hot 
a, ja«t paoishknent. Indeed, (bey are aometiaies 
fouad in such dutebcrs among old funiiture, and 
n^lected cfaajabers exposed to the sooth, &at, 
wanting other snatenaiicej they dcvdur each othw. 
They are also enemies to other vermin, and destroy 
fleas Very effectually ; so that wd seldom have tlw 
doiriile persecution of different vemin in tbe sdioe 
b^. Of the bug kind Linnwu reckons up forty. 
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CHAP. vn. 



Of the Wood-Louse, and Ua Vari^ies. 

J. HE common Wood-Louse is seldom above half 
an inch lon§^, and a qoarter of an inch broad. 
The colour is of a livid blacky especially when 
found about dung-hills, and on the ground; bat 
those that are to be met witb under tiles, sad in 
drier places, are of the colour of the hair of an ass. 
It has fourteen feet, seven on each side ; and they 
have only one joint each, which is scarcely .per- 
ceivable. It has two short feders, and. the body is 
of an oval sbape. When it is touched, it rolls 
itself up into a sort of ball ; and the sides near the 
feet, are dentated like a savr. It is often found 
among rotten timber, and on .decayed trees; in 
winter it lies hid in the crevices of walk and M 
sorts of buildings. ' The male is easily distingnidt- 
aUe from the female, being le^ and more slender. 
The eggs Uiey lay are white and shining, like seed 
pearls, and are very nnmerons: however^ . mcHre 
properly speaking, although, irtien excluded, the 
young have all the appearance of an egg, yet they 
are alive, and, without throwing off any shell, stii 
and move about with great vivacity ; so that this 
animal may be .properly said to be viviparous. 
The little worms at first seem scarcely able to stir ; 
but tbey^joon feed and become very briek. These 
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animals are of great .iise in medicine : being 
impregnated with a saline quality, which is diuretic 
and stimalating. Of this insect Lindeeus makes 
three species. 



: CHAP. VIII. 

Of ike Monoculus, or Arhorescent Water-Flea. 

■ J. HIS animal, which is of the size of a . fleaj 
appears to the sight, unassisted hy the microscope, 
to have bat one eye ; for the eyes, by reason of the 
smallness of the head, seem to he joined to 
each other , they arc situated in the trunk of this 
insect, and the beak is likewise very sinall and 
sharp-poiated. The structure of the eye is seen, 
by the microscope, to be reticoliUed, or made 
like a net ; and the tnink of this insect, by which 
it feeds, is not only small and sharp, but also 
transparent. The insects are of a blood-red 
colour; and sometimes are seen in such multitades 
on the surface of standing waters, as to make 
them appear all over red, whence many fanciful 
people have thought the water to be turned into 
blood. 

Swammerdam tells us of a celebrated professor 
at Leyden, who was at first astonished by an ap- 
pearance of this kind. Being once intent upon his 
studies, he heard a noise, of which, as it incremed 
by degrees, he was desirous to know the cause. 
The maid-servant attending to his summons,.' 
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•ppeared qitMe petrified wldi feat, ami tdd luin, 
frifti ft tmnuiioin veicc^ that aU the naten of Leaden 
war* taroed Into Idood. Upon diis he \ftat 
directly in a small bark to the place nbere the 
waterwaathns changed, and put some of thebloody 
water into a glass ; but, upon viewing it with etten- 
tioD, he observed that it abounded with infinite 
numbers of these little red insects, which tinged 
the whole body of the fluid wHh that seemio^y 
formidable colour. Thus bis sudden fright was 
changed mta lasting adrairation. 

Of all parts of this animal its branching arms, 
and the notion it nakes with tbem in the tt^ter, 
dewrres onr greatest attention. By tiiesc the Ut^ 
creature can move in a straight line ; waving it« 
arms, as a bird does its wings in the ahr, sometUaes 
apward, sonetittes dpwnward, soiDCtimes to the 
hgfat, sometimes to Uk left, yet still coDtioniiig 
to proceed in a light line. By striking the water 
with it* artM, it can aricend with great velocity; 
and by diking in a toatnry direcUea, it dives with 
eqaal case. As these- iDotions are very r^id, the 
little animal appears to jump is the water, its bead 
always tending to t^ snr&ce, and its tail stretched 
downward^ This insect ia produced from an egg, 
whidi, when excloded, is carried on Uie back of 
the female, and mod is seen floating in the wMer 
round her. Its appearance at ^rst is that of a very 
«Bi^ whitidi insect, endued with a very nisible 
m^ion. Bxcept in colour, it safiers no chaoge* 
only continaing to grow larger and redderj 9a it 
gnwa old. They sometimes remuD several days 
on the stu*fiue of the water ; and sometines are 
seen at the bottom imly ; but they arp u«Ter at rist. 
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They ciwiflge their skin, Uke most other iRsectt; 
and the cast skia resembles Iht insect itself so 
exacitly, that eae might raislitke the m^ fur th« 
aniroa). * 



CHAP. IX. 

Of the Scorpion, and ita Vari^ies. 

L HERG is scarcely wi insect without win^ that 
ig not dinoxious to man ; tlie smdlest have the ' 
power of annoying him, either by biting or Btinging 
him ; and though each is in iteeV conteffiptible, 
they become formtdalile from their namfcers. Bat 
of all this dassj there is Dotie eo terrible as the 
Scorpion, vrhose shape is hideons, whose size 
among the insect tribe is «fiorniouSj Mid whose 
sting is generafly fatal. Happy for En^hknd, the 
scorpion isentirely a stranger among us * In aeveral 
parts of the continent of Eun^e it ie bot too well 
known, though it seldom grows above foar iaches 
long ; but in the warm tropical climates, it is seen 
a fool in length, and in every respect as large as a 
lobster. 

The scorpion is one of the largest of the insect 
tribe, and not less terrible from its size than its 
malignity. It resembles a lobster somewhat in 
shape, but is infinitely more hideons. There have 
been enumerated nine different kinds of this 
dangerous iosectj chiefly distinguished by their 
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colour; there being Bcorpions yellow, brown, and 
ash-coloored ; others that are the colour of msty 
iron, green, pale yellow. Hack, claret-colour, white, 
and grey. 

There are four principal parts distinguishable in 
this animal ; the head, the breast, the belly, and 
the tail. The scorpion's head seems, as it were, 
jointed to the breast ; in the middle of which ere 
seen two eyes ; and, a little more forward, two eyes 
more, placed in ^e fore part of the head : these 
cyeaare so small that they are scarcely perceivable ; 
and it is probable the animal has but little occasion 
for seeing. The mouth is furnished with two jaws ; 
the' undermost is divided into two, and the parts 
notched into each other, which serves the animal as 
teeth, and with which it breaks its food, and thrusts 
it into its mouth: these the scorpion can at pleasure 
pall back into its mouth, so that no part of them 
can be seen. On each side of the head are two 
arms, each composed of four joints; the last of 
which is large, with strong muscles, and made in 
the mianner of a lobster's claw. Below the breast 
are eight articulated legs, each divided into six 
Joints; the two hindmost of which are each pro- 
vided with two crooked claws, and here and there 
covered with hair. The belly is divided into seven 
little rings; from the lowest of which is continued 
a tail, composed of six joints, which are bristly, 
and formed like little globes, the last being armed 
with a crooked sting. This is that fatal instrument 
which renders this insect so formidable : it is long, 
pointed, hard, and hollow ; it is pierced near the 
base by two small holes, through which, when the 
animal stings, it ejects a drop of poison, which is 
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white, caustic, and fetal. The reservoir in which 
this poison is kept/ is a small bladder near the 
tail. int« which the venom is distilled by a peculiar 
apparatus. If this bladder be gently pressed, the 
venom will be ficen issuing out through the two 
holes above mentioned ;. so that it appears, that 
when the animal stings, the bladder is pressed, and ' 
the venom -issues through the - two apertures into 
the wound. 

There are few animals more formidable, or more 
truly mischievous, than the scorpion. As it takes 
refuge in a small place, and is generally found 
sheltering in hoqses, so it cannot be otherwise than 
that it must. frequently sting those among whom it 
resides. In some of the towns of Italy, and in 
France, in the province of Languedoc, it i-s one of 
the greatest pests -that torment mankind : but its 
malignity in Europe is trifling when compared to 
what the natives of A&ica, and the Eaat, are known 
to experience. In Batavia, where they grow twelve, 
inches long, there is no removing any piece of 
furniture, without the utmost danger of being stung 
by them. Bosman assures us,, that, along the Gold 
Coast, they are often found larger than a lobster; 
and that their sting is inevitably fatal. In Europe, 
however, they are by no means so large, so 
venomous or so plentiful. The general site of this 
animal does not exceed two or three inches ; and its 
sting is very seldom found to be fatal. Maupertuis, 
who made several experiments on the scorpion of 
Languedoc, £>und it by no means so invariably 
dangerous as had tUl then been represented. He 
provoked one of them to sting a dog, in three places 
of the beHy, where the animal was without hair. 
+ 
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In alioat an hoar after, tfw poor aoiouU seeraed 
grendy swoln, and became very side r be Uien oast 
up whaterer he had in his bowel* ; and, fmrsboaC 
three hours, continued TOmiting a wttitish liquid. 
The belly was alfrays greaily «wok), when tbe 
animal began to vomit ; but this operation always 
seemed to abate the sweHing ; wbiob allernately 
swelted, and was thus emptied, for ttiree boifrs' 
BuccessiTely, The poor animal, after this, fell into 
convulsions, bit the ground, dragged himself along 
upon hk fore feet, and at laat died, five hours after 
being bitten. He was not pftrtieJly awoln round 
Ae place which was bitten, as is usual after the 
sting of a wasp or a bee ; but his whole body was 
inflated, end there only appeared a red spot on tbe 
places where he had been atung. 

Some days after, however, tbe same eiperioient 
vras tried upon another dog, and even with mwe 
aggravated cruelty ; yet the dog seemed no way 
affected by tbe wounds, hut, howling a litdewhen he 
received them, continued alert and well after them ; 
and soon after was set at liberty, without showing 
the smallest symptoms c^ pain. - So far was this 
poor creature from being terrified at the experiment, 
tfacd he left his master's house to come to that of tbe 
philosopher, where he had received more plentiful 
entertainment. l%e same esperiment was tried by 
fre^ scorpions, upon seven other dogs, and upon 
three hens ; but not the sandiest deadly symptom 
was seen to ensue. From b^nce it appears, that 
many circumstances, i^^ich are uKerly unknown, 
must contribute to give ' efficacy to tbe scorpion's 
venom. Whether rtsfood, long fasting, ttie season^ 
the nature of the vessels it wounds^ or its state of 
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m&tttrUjr, contribnte to, or retanf its malignity, 
is yet to be ascertained by succeeding experiment. 
Id tbe trials made by our pbilosopher, he employed 
srarpioDB of both sexes, newly caught, and seem- 
ingly vigorous and active. The success of this 
experiment: may serve to show, that many of those 
boasted antidotes which are given for the cure of 
tbe scorpion's sting, owe their success rather to 
accident than their own efficacy. They only hap- 
pened to cure, when their sting was no way dan- 
gerous; but in cases of actual malignity, they might 
probably be utterly unserviceable. 

The scorpion olthe tropical climates being much 
larger than the former, is probably much more ve- 
nomous. Helbigius, however, who resided for many 
years in the East, assures us, that he was often 
stung by the scorpion, and never received any ma- 
terial injury fronv the wound : a painful tumour ge- 
nerally ensued ; but he always cured it, by rubbing 
the part with a piece of iron or stone, as he had 
seen the Indians practise before bini, until the flesh 
became insensible. Seba, Moore, and Bosman, 
however, give a very different account of the scor- 
pion's malignity ; and assert that, unless speedily 
relieved, the wound becomes fatal. 

It is certain that no animal in the creation seems 
endued with such an irascible nature. I have often 
seen them taken and put into a place of security^ 
exerting all their rage against tbe sides of the glass 
vessel -that contained them. I have seen them 
attempt to ating a stick, when put near them ; and 
attack a mouse or a frog, while those animals were 
far from offering any injury. Maupertius put three 
scorpions and a mouse into the same vessel together, 
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and they soon aiang the little animal in different 
plapes. The mouse thus assaulted^ Btood f*r somt 
time upon the defensive, and at last kUled them all, 
one after another. He tried this experiment, in 
order to see whether the mouse, after it had killed, 
would eat the scorpions ; but the little qnadmped 
seemed entirely satisfied with the ¥ictory, and even 
survived the severity of the wounds it had received. 
Wolkamer tried the courage of the scorpion agcunst 
the large spider, and enclosed several of both kinds 
in glass vessels for that purpose.* The success- of 
this combat was very remarkable. The spider- at 
first used all its efforts to immesh the scorpion in its 
web, which it immediately .began spinning; but 
the scorpion rescued itself from the danger, by sting- 
ing its adversary to death : it soon after cut off, with 
its claws, all the legs of the spider, and then sucked, 
all the internal parts at its leisure. — If the scorpion's 
skin had not been so hard, Wolkamer is of -opinion 
that the spider would have obtained the. victory, 
for he had often seen one of these spiders destroy a; 
toad. 

- The fierce spirit of this animal is. equally danger- 
ous to its own species ; -for scorpions are the cruellest 
enemies to each other. Maupertuis. pot- about a 
hundred of them together in the same glass; and 
they had scarcely comeintocontact, when they began 
to exert all their rage in mutual destruction : there 
was nothing to he seen but one universal carnage, 
without any distinction of age or sex ; so that, in a 
few days, there remained only fourteen, which had 
killed and devoured all the rest. 

* Ephemeridee, Dec. 2, 1687. ObaerT.22*. 
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But their nnnatnral malignity is still more appa- 
rent in their craelly to their offspring. He enclosed 
a female scorpion, big with young, in a glass vessel, 
and she was seen to devour them as ^st as they 
were excluded '.there was but one only of the number 
that escaped the general destruction, by taking 
refhge on the back of its' parent; and this soon after 
revenged the cause of its brethren, by kilting the 
old one in its torn. 

Such is the terrible and unrelenting nature of this 
insect, which neither the bonds of society, nor of 
natifre can reclaim : it is even asserted that, when 
driven to an extremity, the scorpion will often de- 
stroy itself. The following experiment was inef- 
fectually tried by Maupertuis : but I am so well 
assured of it by many eye-witnesses, who have seen 
it both in Italy and America, that I have no doubt re- 
maining of its veradty. A scorpion,'newly caught, 
is placed in the midst of a cirde of burning char- 
cml, and thus an egress prevented on every side : 
the scorpion, as 1 am assured, runs for about a 
minute round Uie circle, in hopes of escaping, but, 
finding that impossible, it stings itself on the back 
of the head, and in this manner the undaunted 
suicide instantly expires. 

It is happy for mankind that these animals are 
thus destructive to each other ,- since otherwise they 
vrould multiply in so great a degree as to render 
some countries uoinfaabitable. The male and female 
of this iittect are very easily distinguishable ; the 
male being smaller and less hairy. The female 
brings forth her young alive, and perfect in their 
kind. Redi having broo^t a quantity of scorpions, 
selected Uie females, which by their size and rough- 

F F 2 
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neSB were ewUy diatiaguishable frdm (be teeb^ and 
patting them in separate glais veBsels^ he kept them 
for some days without food. In about five days one 
of them brought forth thirty-eight young ones, well 
ihaped, and of a miUc-white colour^, which changed 
every day more and more into a dark rusty hue. 
Another female. In a different Tesselj brought forth 
twenty-seven of the same colour ; and the day fol-. 
lowing the young ones seemed all fixed to the back 
and belly of the female. For near a fortnight all 
these continued alive.and wtH i but afterwards some 
of them died daily : uatU, iq abou|^ a monlj^ they all 
died, except two.* 

Were it worth the trouble, theoe animals migiut 
be kept liyii^ as long aa eurio^y should think < 

pr<^r. Their ebi«f fimd is worms and insects ; i 

and upon a proper supply of these, ihe'v: lires migi^ I 

be lengthened to their natural extent. How long i 

that may be we are not tcdd ; but if we may aigne 
from analog, it cannol be leui than seven or ei^t I 

years; aqd> perhaps, in the larger kind, double . 

that duration. As they have somewhat the fcarm 
of the lobster, so they resemble that animal in ca^* I 

ing their shell, or more pcoperly tluic akin ; since ■ j 
it is softer by ^ than the covering of die lobster^ I 

and set with hairs which gfow £ram it in giieat 
al^uudance, patUeulatly at the joiningB. The 
young lie in Uie womb of the parent, ea4^ coveicd j 
up in its own niembiane, to the nurafaer oC forty I 
or fifty, and united to each other by an oblong 

[* AQ the Scorpion tribe are produced from eggs, of which i 

one female lays a copaiderable number. After their escape fhun 
the egg, they underga iko fivther ttmtt^tmUdoa, «xo«pt Mcaaos- I 

ally castiogtlwir skJn lfk« ^ qp^O 
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Mireadj so u to exhibit altogeUier the form of a 
dlRplet. 

Soch is the manner in whieh the conimoii ftcor- 
pitin produces its young ; but there is a scorpion 
of Ahierica, produced h'om tiie egg, in ib.e nrahner 
of the spider. The eggs are no larger than pin's 
points ; and they are deposited in a weh^ which 
they spin from tbeh* bodies^ and carry about with 
them, till they are hatched. As soon as the young 
ones are excluded from the ^eXl; they get upon 
the back of the parent, who turns her taM over 
th^m, and defends them with her sting, it seems 
probable, therefore, that captivity produces that 
bnnatural disposition in the scorpion; which in- 
duces it to destroy its young; since, at liberty, 
it is found to protect them with such unceasing 
assiduity. 



CHAP. X. 

Of the Scolopendra and GaiJy-Worm. 

Of these hideous and angry insects we know 
little, except the figure and the noxious qualities. 
Though with us there are insects somewhat re- 
MHMing Uiem in foriA, we are placed at an happy 
durtance from such as are really formidable. With 
wi ttiey seldom grow above an inch long ; in Ham 
tropical dimates they are often found above a 
quarter of a yard. 
The Soolc^Ddra is othervise called the Centipei, 
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fr<aD'Uie nnAiber o( its feet ; sQd it !s wry ctmnmm 
in inaDy parts of the world, especially between 
ttie trepies. Those of the East Indies, where they 
grow Ut the Imrgest size, are about six. inches long', 
of ?. ruddy colour, and as tbidt as a man's 6iiga ; 
tbey consist of many joints ; and from each joint is 
a leg on each side : they are covered . with hair, 
and seeio to have no eyes ; but there are two feelers 
on the bead, which they make use of to find 
out the way th^ are to .pass : the bead is very 
rofiud, with two small sharp teeth, with wtuch 
they inSict wounds that are very painful and dan- 
gerous. A sai^lor that was bit by one on board a 
3hip, felt an excessive pain, and his life was sup- 
posed to;be in da.nger;^ however, be recovered by 
the; application of three roasted onions to the part^ 
and was soon quite well. Of this animal there 
are different kinds ; some living like worms, in holes ' 
in the earth; others under stones, and among 
rotten wood : so that nothing is more dangerous 
than removing those substances, in the places where 
they breed. 

The Gaily- Worm differs from tbe Scolopendra, 
ill having double the number of £eet ,- there being 
two on each side, to every joint of the body. Some 
of these are smooth, and others hairy ; some are 
yellow, some black, and some brown. They are 
found among decayed trees, between tbe wood and 
the bark; as also among stones' that are covered 
wiUi moss. They all, when touched, contract them- 
selves, rolling themselves up like a ball. Whatever 
may be their qualities in the tropical parts of the 
world, in Europe they are perfectly barmleBs ; 
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-bavin^ been often handled aad irritated, vri^ont 
any Tiodictive coiisequeBces. 

All theaej asvrell aa the scorpion, are supposed 
(o be produced perfect ffom the parefit, or tbe egg ; 
and to nhdergo no chants after their first exclusion. 
They are seen of all sizes ; and this is a sufficient 
indncement to suppose, that they preserve thalr 
Jirat appearance through the whole of their exist- 
ence. It is probable, however, timt, like most of . 
this dasa, they often .change .their skins ; bat of this 
ire have no certain. information. ' 



Of the Leech. 

L HE last of this wingless tribe titat I shall men- 
tion is the Leech, which, like all the former, under- 
goes no varieties of transformation; but when 
once excluded from the body of the parent, pre- 
serves its first figure to the end. I place the history 
of the leech among the first class of insects ; while 
I have degraded the Earth-worm, the Taenia, and 
the Polypus, into the class of zoophytes, , or that 
imperfect tribe which serves to make the shade 
between animal and vegetable nature. Not but that 
the earth-worm or the polypus, have their motions, 
their appetites, and their vital principles, as com- 
plete as the Ieech> and to a cursory view appear 
every way as complete animals. But there is one 
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circumataoce that lays the ^ni betweea &ttfn ; Niat 
exalts the one and deg^des the ether. The earth- 
worm and the polyptis may be cut into pieces, and 
cadi piece wiR produce a new and perfect animal : 
the leech cannot suffer this dissection^ bat di^ 
•vffiea cut in two; an evident instance that it 
ii possessed of a (nore peifect organization than 
those animals vrliich It otherwise very much re- 
sembles. 

The leech, from its uses ia medicine, is on6 cS 
those insects that man has taken care to provide ; 
but, of a great variety, one kind only is considered 
as serviceable. The Horse-Leech, which is the 
largest of all, and grows to four inches in length, 
vritb a glossy black surface, is of no use, as it will 
not stick to the skin ; the Snail-Leech is but an 
inch in lengtli ; and, thongh it will stick, is not 
large enough to extract a sufficient quantity of 
blood from the patient ; the Broad-tailed Leech, 
which grows to an inch and an half in length, with 
the back raised into a sort of ridge, will stick hat 
bn very few occasions ; it is the large Brown - 
lieech, with a whitish bdly, that is made use of 
in medicihe, and whose history best merite our 
curiosity. 

The leech has the general fignre of a worm, and 
is about as long as one's middle finger. Its skin 
is Composed of rings, by means of which it is pos- 
sessed of its agility, and swims in water. It con- 
tracts itself, when out of water, in snch a manner, 
that when touched it is not above an inch long. 
It'has a small head, and a black skin, edged with 
a yellow line on each side, vrith some y^wish 
spots OB the back. The belly dso, which is of a 
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rc4diah colour, is nwrk^d wlUi whitish yellow spots. 
B«t the nHwt ranarkable part of Qm animiBl is^the 
mouUi, which is composed of two lips, that take 
whatever form the insect fiads convenieDt. When 
at rest the opening is usually triangular ; and with- 
in it are placed tiiree very ^arp teeth, capable of 
piereiog not only the human skin, but also that of 
a horse or an ox. Stilt deeper in the head, is dis- 
coveied the tongue, which is composed of a strong 
fleshy substance, and which serves to assist the 
animal in sucking, when it has inflicted its triple 
wound ; for no sooner is this voracious creature 
applied to the skin, than it buries its teeth therein, 
then closes its lips round the wounds which it has 
made; and thus, in the manner of a cupping- 
glass, extracts the blood as it flows to the different 
onfices. 

In examining this animal's form liirther towards 
the tail, it la 6e«i to have a gullet and an intestinal 
caual, into which the blood flows in great abun- 
dance. Qn each side of this are seen running along 
sevoral little bladders, which when the animal is 
empty, seem to be filled with nothing but water ; 
but when it is gorging blood, they seem to ccHiimu- 
nicate with the intestines, and receive a large por- 
tion of the blood which flows into the body. If 
these bladders should be considered as so many 
stomachs, then every leech will be found to have 
twenty -four. But what is most extraordinary of aH 
in this animal's formation is, that though it takes so 
lai^ a quantity of food, it has no anus or passage 
to gect it from the body when it has been digested. 
On the contrary, the blood which the leech has 
thus sucked rwiains for eeveral mwiths dotted 
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vritbia its body, blackened a liHle by the change,' 
but no way putrefied, aud veiy little altered in it» 
teztnre or consntence. In wbat manner it pa^es 
through the animal's body, or how it contributes to' 
its nourishment, is not easily accounted for. The 
water in which they are kept ia very little discor 
loured by their contibuaDce ; they cannot be sup- 
posed to return the blood by the same passage 
through which it was taken in ; it only remains, 
Uierefore, to suppose that it goes o£F tbrottgh the 
pores of the body, and that these are Bufficiently^ : 
large to permit its exclusion 

But it ia not in this instance alone that the leedi 
differs from all other insects. It was remarked in 
a former chapter, that the whole insect tribe4iad 
the opening into their lungs placed in their sides ; 
and that they breathed through those apertures as 
other animals through the mouth. A drop of oil 
poured on the sides of a wasp, a bee,- or a worm, 
would quickly sufibcate them, by staffing up the 
passages through which they breathe ; but it is 
otherwise with the leech, for this animal may be 
immersed in oil, without injury ; nay, it will lire 
■ tberein ; and ihe only damage it will sostaiD is, that 
when taken out it will be seen to cast a fine pellu- 
<:id skin, exactly the shape of the animal, after which 
it is as alert and vigorous as before. It appears from 
hence that the leech breathes through the month ; 
and, in iact, it has a motiwi that seems to resem- 
ble the act of respiration in more perfect aniraala ,* 
but concerning ail this we are very much in the 
dark. 

This animal seems to differ from all others in 
several respects : the rest of the TCfrt^ tribe are 
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brought forth from eggs ; jthe leech is vivrpartras, 
And produces its young, one after the other, to the 
nnmher of forty or fifty at a b^h. It is probable 
that, like the snail, each insect contains the two 
sexes, and that it impregnates and is impregnated 
in the same manner. The young ones are chiefly 
found in the month of July, in shallow running 
waters, and particularly where they are tepified hy 
the rays of ^e sun. The lai^e ones are chiefly 
sought after; and, being put into a glass vessel 
filled with water, they remain for months, nay, for 
years, without taking any other subsistence. But ^ 
they never breed in this confinement ; and, conse- 
quently, what regards that part of their history still 
remains obscure. 

In. this part of the world they seldom grow to 
above four inches ; but in America and the East 
they are found from six to seven. Their pools 
there abound with them in such numbers, that it 
would be dangerous bathing, if for no Qther 
consideration. Our sailors. and' soldiers, who the 
last war were obliged to walk in those countries 
through marshy grounds, talk with terror of the 
number of leeches that infested them on their 
march. Even in some parts d Europe they in- 
creaae so as to become .formidable. Sedelius, a 
German physician, relates, tiiat- a girl of nine years 
old, who was keeping sheep near the city of Bomst, 
in Poland, perceiving a soldier making up to her, 
went to hide herself in a neighbouring marsh 
among some hushes ; but the number of leeches 
was so great in that place, and they stuck to her so 
close, that the poor creature expired from the quan- 
tity of blood whitih she lost by theii i.^ited efforts. 
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Nor is thii much to be wondered Vt, rinte oae of 
those itosecfSj that when empty genwtUy we^hs 
but a scrupl«, will, when goi^ed, weigh more than 
two drachms. 

Wbtn leeches are to be applied, the bett.way is 
tq tftke them from the water in which they are con- 
tained about an hour before, for thi^ thus become 
more voracious^ and fasten more readily. When 
saturated with blood, they generally fiill off of 
theroeslves ; bid, if it be thought necessary to talw 
them from the wound, care should he uaed to pull 
tbem very gently, or even to sprinkle them with:salt 
if they coBtioue to adhere ; for if they be plucked 
rudely away, it most frequently bappens that tfaey 
leave their teeth in the wound, whi<^ roaJtea a 
very troobleBorae inflamiuBtion, and is often at- 
tended with danger. If they be slow ia fixii^ to 
the pact, they aee oAen eiriiced hy rubbing it with 
milk, or Uood, or water mixed with. Bugw. Ae salt 
is a poison to most . insects, many people throw it 
upon the leech when it haa dropped frojn the 
wOuiid, by which means it disgorges the blood it 
has swallowed, and it is then kept for repeated 
ap|^C3tk>n. They sddom, however, stick after thu 
operMie : and as tbe price is but small, £resh leeiches 
shotdd^ahirays. be apfilied whenever su^ an aj^jlf- 
catioi) is thought ittoei»ry. 



END OF THE FIFTH VOJLUM^. 
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